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ABSTRACT
Agriculture has been identified as one of the major sources of nonpoint water pollution
due to discharges running off farmland. Various legislative measures and actions have been
undertaken at both Federal and State levels, which require states develop voluntary programs
to reduce nonpoint pollution. For this purpose, a succession of educational programs has been
designed and conducted aiming at promoting the voluntary adoption of best management
practices (BMPs) in agriculture production.
This study assessed the current adoption of Best Management Practices (BMPs) in the
Louisiana sugarcane industry and provided policy recommendations based on the empirical
results. Fifteen BMPs recommended by Louisiana State University Agricultural Center were
examined in three categories: Soil Erosion and Sediment Control, Nutrient Management, and
Pesticide Management.
The study at hand, based on neoclassical economic principles of individual’s utility
maximization, evaluated seven multivariate probit models using primary data collected from
a mail survey of Louisiana’s sugarcane producers. The results indicated that remarkable
progress has been achieved in BMPs promotion since 1999. The primary factors that
significantly impacted BMP adoption were: awareness of the Master Farmer Program for
sugarcane, farm size, ownership, and farmer’s risk attitude.
It is recommended that educational programs provided by LSU AgCenter continue to
play a vital role in promoting BMPs.
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CHAPTER 1
INTRODUCTION
Environmental sustainability has become one of the major concerns of government
agencies, researchers, and the public. Among the environmental issues, water quality is of
substantial importance since it directly exerts impact on people’s quality of life. This is
especially true in Louisiana, where recreational and commercial fishing have been an
important part of the state’s heritage. Recreational swimming and boating in the local lakes
and streams continues to be an important aspect of living in the state. However, the state’s
Water Quality Inventory Reports have continued to indicate that there are pollution problems
that exist in many of the state’s rivers, lakes and estuaries. Agriculture has been identified as
one of the major sources of water pollution in Louisiana. Therefore, it is in the best interest of
all parties to work together with agricultural producers to improve water quality of Louisiana.
Best Management Practices (BMPs) are a set of “practices used by agricultural
producers to control the generation and delivery of pollutants from agricultural activities to
water resources of the state and thereby reduce the amount of agricultural pollutants entering
surface and ground waters” (Sugarcane Production Best Management Practices, LSU
AgCenter, 2000). The BMPs are recommended by agricultural experts and researchers to
agricultural producers on a voluntary basis in response to the call from legislation, such as the
Water Quality Act of 1987 and the Coastal Zone Management Act of 1972. Each BMP is a
culmination of years of research and demonstrations conducted by agricultural researchers
and soil engineers. By properly implementing BMPs, with appropriate incentives when
needed, Louisiana’s sugarcane industry is expected to benefit from improved overall
production while minimizing the impact on soil and water resources. Recommended BMPs
are also intended to reduce unreasonable economic burdens on the producers.
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1.1. Sugarcane Production in Louisiana
Sugarcane is the highest-valued row crop grown in Louisiana. The introduction of
sugarcane into Louisiana should probably be credited to Iberville during the opening years of
the colony, which made Louisiana’s sugar industry the oldest and most historic of the
domestic sugar industries (Conrad and Lucas, 1995). For more than 200 years, it has been a
vital part of the Louisiana agricultural economy.
In 2001 sugarcane was the number one planted commodity in the state in terms of
value of production and the number four crops in terms of harvested acreage

(2002

Louisiana Agricultural Statistics, 2002). Further, Louisiana produces about 16 percent of the
total sugar grown in the United States, including sugar from both sugar beets and sugarcane
(Sugarcane Production BMPs, 2000) The importance of this commodity to the economy of
the state cannot be overemphasized.
Production has expanded from the traditional sugar producing areas of southeastern
and central Louisiana along the Mississippi River, Bayou Lafourche and Red River and
southwestern Louisiana along Bayou Teche to other areas of Louisiana, especially other
central and western portions.
In 2001, 460,000 acres of sugarcane were produced in Louisiana yielding total
production of 13,340,000 tons. In 2001 Iberia Parish was the leading sugarcane producer,
with 1,710,000 tons of sugarcane for seed and harvest (2001 Louisiana Agricultural
Statistics, 2002). St. Mary, Assumption, Iberville, and St. Martin ranked from the second to
the fifth in sugarcane production. Cash receipts from farm marketing were $337,101,000,
representing 18.5% of the total cash receipts from agricultural commodity sales.
In 2002, sugarcane production for sugar and seed is estimated at 14.4 million net
tons, unchanged from 2001, among which, 465,000 acres of sugarcane were harvested for
sugar, yielding total production of 13,160,000 tons; 30,000 acres of sugarcane were produced
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for seed, yielding total production of 849,000 tons. Yield per acre, at 29 net tons, was also
unchanged from a year ago (Louisiana 2002 Crop Acreage and Production).
There are approximately 20,000 people directly involved in the industry, but the
total number of people benefiting from sugar production is much greater, for 80 percent of all
sugarcane acreage is leased from non-sugarcane producing landowners. As such, sugarcane
production is important to the agricultural sector of the Louisiana’s economy (Conrad and
Lucas, 1995).
1.2. Water Quality Regulation
The quality of water is extremely important to all residents in the United States. A
sequence of federal laws aimed to improve water quality that have been passed and
implemented in recent decades is presented in Table 1.1 in chronological order.
1.2.1. The Clean Water Act (CWA)
The Clean Water Act was passed by Congress in 1972. The stated objective of the act
was to restore and maintain the chemical, physical, and biological integrity of the Nation’s
waters (CWA, 1972). Prior to 1987, all legislation focused on “point source” pollution, which
is defined as:
“… Any discernable, confined and discrete conveyance, including but not limited to any
pipe, ditch, tunnel conduit, well, discrete fissure, container, rolling stock, concentrated
animal feeding operation, or vessel or other floating craft, from which pollutants are or
may be discharged. This term does not include agricultural storm water discharges and
return flows from irrigated agriculture.”
In 1987, in view of the progress achieved in controlling point sources and the
growing national awareness of the increasingly dominant influence of nonpoint source
pollution on water quality, the CWA was amended to address specific problems of nonpoint
sources of pollution. Nonpoint source pollution refers to any pollution that is not defined in
the point source pollution definition of the CWA, including such activities as land runoff,
precipitation, atmospheric deposition, drainage, seepage, and hydrologic modification. It was
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Table 1.1 Clean Water Act and Major Amendments
(codified generally as 33 U.S.C. 1251-1387)
Year

Act

Public Law

1948

Federal Water Pollution Control Act

1956

Water Pollution Control Act of 1956

1961

Federal Water Pollution Control Act Amendments

P.L. 80-845
(Act of June
30, 1948)
P.L. 84-660
(Act of July 9,
1956)
P.L. 87-88

1965

Water Quality Act of 1965

P.L. 89-234

1966

Clean Water Restoration Act

P.L. 89-753

1970

Water Quality Improvement Act of 1970

P.L. 91-224,
Part I

1972

Federal Water Pollution Control Act Amendments

P.L. 92-500

1977

Clean Water Act of 1977

P.L. 95-217

1981

Municipal Wastewater Treatment Construction Grants
Amendments

P.L. 97-117

1987

Water Quality Act of 1987

P.L. 100-4

Source: Summaries of Environmental Laws Administered by the EPA
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noticed that nonpoint source pollution and other “non-traditional” sources are largely
responsible for current water quality issues. The CWA addresses nonpoint sources of
pollution in provision number seven, adding the following statement to the understanding of
regulating nonpoint source pollution:
“It is the national policy that programs for the control of nonpoint sources of
pollution be developed and implemented in an expeditious manner so as to enable the
goals of this Act to be met through the control of both point and nonpoint sources of
pollution.”
More importantly, Congress enacted section 319 of the Clean Water Act, which
established a national program to control nonpoint sources of pollution. Under section 319,
States address nonpoint pollution by assessing nonpoint source pollution problems and causes
within the state, adopting management programs to control the nonpoint pollution, and
implementing the management programs. Section 319 authorizes EPA to issue grants to
States to assist them in implementing those management programs or portions of
management programs, which have been approved by EPA (USEPA, 1993).
1.2.2. Coastal Zone Management Act (CZMA)
The Coastal Zone Management Act was enacted in 1972. It specifically states that
“Land uses in the coastal zone, and the use of adjacent lands which drain into the coastal
zone, may significantly affect the quality of coastal waters and habitats, and efforts to control
coastal water pollution from land use activities must be improved” (CZMA, 1972; PL 101508).
In 1990, the Coastal Zone Act Reauthorization Amendments (CZARA) were enacted
to address the impact of nonpoint source pollution on coastal waters. In section 6202 (a), the
Amendments highlight the fact that “Nonpoint source pollution is increasingly recognized as
a significant factor in coastal water degradation. In urban areas, storm water and combined
sewer overflow are linked to major coastal problems, and in rural areas, runoff from
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agricultural activities may add to coastal pollution.” Since there is a clear link between
coastal water quality and land use activities along the shore, “State management programs
under the Coastal Zone Management Act of 1972 are among the best tools for protecting
coastal resources and must play a larger role, particularly in improving coastal zone water
quality” (USEPA, 1993).
Based upon the facts, Congress declared that each state must submit a Coastal
Nonpoint Pollution Control Program to the Secretary of Commerce and the U.S.
Environmental Protection Agency for approval.
1. 2. 3. Farm Bill
The 1996 Farm Bill included provisions that directly related to implementation of
best management practices that would reduce soil erosion and nonpoint source pollutants
from agricultural watersheds across the United States. The Bill contained programs like the
environmental Quality Incentive Program (EQIP) and Wetland Reserve Program (WRP).
These programs authorized the Secretary of Agriculture to designate watersheds, multi-state
areas as conservation priority areas, which are eligible for federal assistance. Assistance in
these priority areas is to be used to help agricultural producers comply with nonpoint source
pollution requirements of the Clean Water Act and other state and federal environmental laws
(USEPA, 1993). These programs were continued in the 2002 Farm Bill.
1. 3. BMPs in Louisiana’s Agricultural Production
According to the Clean Water Act (CWA) of 1987, section 319, the Governor of
each state should prepare and submit a Nonpoint Source Management Program Document to
reduce or control nonpoint source pollution and therefore improve water quality. The Act
designated the Department of Environmental Quality as the “Lead Agency” for the state’s
Nonpoint Source Program, and directed the program to be developed in cooperation with the
state and federal agencies that have land management authorities within the state. All BMPs
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included within the NPS Management Program document will be implemented according to
state and federal program technical specifications and will be evaluated to determine their
effectiveness in meeting water quality standards (Memorandum of Understanding). The
federal, state and agricultural agencies have been working on increasing the level of BMP
implementation within watersheds that are dominated by agricultural production, with
primary emphasis being placed on watersheds that are on the state’s 303(d) list of impaired
waters.
Under this circumstance, the Louisiana State University Agricultural Center
published a review of agricultural production best management practices (BMPs) for
Louisiana in November 1996 in response to the State proposal (LSU, 1996). Thirteen
commodity BMP review studies were conducted and incorporated in the document. By 2000
the LSU AgCenter had developed commodity specific BMP documents for seven
commodities (Rice, Poultry, Agronomic Crops, Sugarcane, Swine, Sweet Potatoes, and
Dairy). So far, 3,000 copies of the Sugarcane manual have been printed (2000 Nonpoint
Source Pollution Annual Report).
Demonstration projects play a vital part in developing and proving the effectiveness
of BMPs. Education and outreach are the keys to ensuring the agricultural industry adopts
and implements these practices in sufficient numbers to positively impact water quality. BMP
demonstration projects combined with educational outreach projects, and cost share
assistance programs are all integral parts of a successful implementation program. Currently,
BMP field days are being planned in 17 Soil and Water Conservation Districts (SWCDs)
across the state. They will cover nearly all types of agriculture present in the state, from
aquaculture, to row crops, to grazing and forage production.
For sugarcane production to continue and thrive in Louisiana, sugarcane producers
should make every effort to minimize the damage to water, soil and air quality. BMPs are
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used in Louisiana sugarcane production on a voluntary basis. A 1999 survey of Louisiana
sugarcane producers found that more than 90 percent of the respondents were implementing
at least one best management practice for each of the best management measures defined by
EPA (Castillo, 1999).

However, as the level of minimum compliance increased, the

percentage of producers in compliance decreased. In addition, there were some management
practices for which the level of adoption was still very low.
1. 4. Louisiana Master Farmer Program
The Master Farmer Program is a multi-agency effort targeted to demonstrate
agricultural producers to be more proficient in production and farm management/marketing
to remain economically viable. This program stemmed from the concern that Louisiana has
over 340 stream segments on the 303 (d) list as being impaired (not meeting established
standards for oxygen, fecal bacteria and metals). The Master Farmer Program is a direct
effort to promote voluntary adoption of BMPs, in response to regulatory control.
The Master Farmer Program consists of three components: environmental
stewardship, agricultural production, and farm management/marketing, among which
environmental stewardship component is the central focus.
The environmental stewardship component will have three phases. Phase I will focus
on environmental issues specific to production agriculture and commodity specific BMPs and
their implementation. Phase II of the Environmental Stewardship component will include inthe-field viewing of implemented BMPs on “Model Farms”. Farmers will be able to see
farms that document BMP effectiveness in reducing agriculture’s contribution to water
quality impairments. Phase III will involve the development and implementation of farmspecific, comprehensive conservation plans by the Master Farmer participants. This will
include the selection and voluntary implementation of recommended farm-specific BMPs on
the whole farm operation.
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During 2001, the LSU Agricultural Center began to design the curriculum and the
format for the Master Farmer Program, which will be implemented on the same basin cycle
as the TMDL program. Initial kick-off meetings were held in October and November 2001
with actual training workshops in January 2002. The farmers will receive training on
environmental issues, production and agricultural economics. (http://www.lsuagcenter.com).
In 2003 the Louisiana Legislature designated the LSU AgCenter Master Farmer Program as
the official state certification program for conservation compliance in the state (LSU
AgCenter News, May 2003).
1.5. Problem Statement
Agriculture has been regarded as one of the major nonpoint sources of water pollution
in Louisiana. Both producers and environmental agencies have been aware of the need to
adopt specific BMPs in sugarcane production in order to minimize the potential negative
effects on environment that could result from the agricultural activities. The federal, state and
agricultural agencies have been working on increasing the level of BMP implementation
within these years. An updated study on the current adoption of BMPs in the Louisiana
sugarcane industry is needed to evaluate the efficiency of education programs conducted
since 1999 and to provide appropriate recommendations to education program designers and
policy makers.
Researchers and policy makers also need to have a good understanding about the
current extent of adoption of BMPs for Louisiana sugarcane industry, the factors that
determine sugarcane producers’ decisions to adopt specific BMPs and the effectiveness of
specific educational and technical assistance programs targeted to promote BMP adoption by
sugarcane producers. Last but not the least, what steps and actions should be taken to further
encourage the adoption of BMPs among Louisiana sugarcane producers?
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1.6. Justification
The traditional view that agriculture played a role as a good steward of the
environment has been under challenge. More attention has been focused on the potential
negative impact that agricultural activities exert on water resources. As public awareness of
the vital role BMPs could play to reduce the agricultural pollutants increases, a sequence of
studies has been conducted on environmental issues and the BMP adoption in Louisiana’s
agricultural industries. Particularly, there has been increasing concern about the rate of BMP
implementation in Louisiana’s sugarcane sector.

Considering the importance of the

sugarcane industry in Louisiana’s agricultural economy, how can voluntary BMP adoption be
accomplished?
Although remarkable progress has been made in the BMP adoption in Louisiana’s
agricultural production, there is still a substantial amount of education to be done before each
farmer in Louisiana is aware of the significance of reducing nonpoint source pollution from
agricultural runoff. The results of this study will indicate what measures should be taken in
the future.
1. 7. Study Area
The study area is composed of 25 parishes reporting sugarcane production in 2002.
Thirteen of the 25 parishes (counties) included in the study are in the designated Coastal
Zone area of the state. The remaining parishes are in watersheds draining into the region.
The location of sugarcane producing parishes in the state is shown in Figure 1.1.
1. 8. Objectives
1.8.1. General Objective
This study is developed to assess the current adoption of Best Management Practices
(BMPs) in the Louisiana sugarcane industry and provide policy recommendations based on
the empirical results.
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1.8.2. Specific Objectives
1. Present the background for the current environment of BMP adoption by Louisiana
sugarcane producers.
2. Develop a conceptual framework to explain the individual’s behavioral choice to
adopt BMPs among Louisiana sugarcane producers.
3. Develop a model that describes the current situation and determines the effect of
demographic, socioeconomic and producers’ characteristics on sugarcane producers’
adoption of BMPs;
4. Evaluate the efficiency of educational and technical assistance programs in promoting
BMP adoption based on the comparison between the empirical results of 1991 and
2003 surveys.
1. 9. Research Procedures
1. 9. 1. Objective One
The first objective will be achieved by reviewing literature relevant to Best Management
Practices adopted in Louisiana sugarcane production. Related regulations, measures,
educational and technical assistant programs will be discussed on an extensive scale. A
scenario of current adoption of BMPs in Louisiana sugarcane industry is depicted.
1.9. 2. Objective Two
To achieve the second objective, a comprehensive review of literature on technology
adoption in the agricultural sector will be conducted.
The main purpose of this study is to estimate the individual producer’s willingness to
adopt BMPs and to determine the effect of demographic, socioeconomic and producers’
characteristics on sugarcane producers’ adoption of BMPs. To accomplish these objectives,
we need to study the relationship associated with producers’ decision to adopt BMPs. We
assume that the producers choose to adopt BMPs so as to maximize their utility.
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Figure 1.1 Sugarcane-Producing Parishes,
Louisiana, 2003

12

The theory of consumer behavior begins with three basic assumptions regarding
people’s preferences for one market basket versus another (Pindyck & Rubinfeld, 1998). The
first is that preferences are complete, which means that consumers can compare and rank all
market baskets. The second assumption says that preferences are transitive, which means if a
consumer prefers market basket A to market basket B, and prefers B to C, then the consumer
also prefers A to C. The third assumption holds that all goods are “good”, which means that
leaving costs aside, consumers always prefer more of any good to less. Then an indifference
curve was introduced to represent all combinations of market baskets that provide the same
level of satisfaction to a person. Since there is a lack of measurement to indicate the value of
satisfaction, the concept of utility was adopted to define a certain level of satisfaction
associated with a number of goods or activities to choose from.
An individual will choose market basket A over market basket B because A is
preferred to B. That is to say, an individual will derive more utility from A than B. The utility
function is the value attached to each market basket; therefore, if market basket A is preferred
to market basket B, the value of A will exceed the value of B (Pindyck and Rubinfeld, 1998).
Since examining the utility function requires only knowing which market basket is preferred,
the utility function is ordinal rather than cardinal.
Based on the conceptual development of the neoclassical economics analysis of
behavior, we may construct the conceptual model in the following way:
Adoption of Best Management Practices = f (Economic variables; Socioeconomic
variables; Institutional variables; Attitudinal variables)
The former studies in terms of BMPs adoption indicate that the following factors are
hypothesized to affect the adoption of BMPs: awareness of the Coastal Nonpoint Pollution
Control Program (1=yes, 0=no), awareness of efforts to control nonpoint sources of water
pollution through the Clean Water Act (1=yes, 0=no), have heard the term Best Management

13

Practices (BMPs) (1=yes, 0=no), thinks agriculture reduces the quality of water coming off
farmland (1=yes, 0=no), number of contacts with extension personnel, participation in costsharing programs (1=yes, 0=no) , self perception of risk attitude, farm size in acres, whether
the farm is a partnership, whether the farm is a family corporation, farmer’s education, age,
sex (1=male, 0=female), experience, percent of total gross household income off farm, ratio
of lease acreage over total farm size. The New Ecological Paradigm Scale is included as a
measure of producers’ attitude toward ecological issues.
1. 9. 3. Objective Three
To accomplish objective three, a multivariate probit analysis will be adopted to
describe the attributes of producers who adopt each of the BMPs. Multivariate probit analysis
is a discrete choice modeling technique that allows one to analyze the probability that a
producer of a specific description has adopted or will adopt Best Management Practices.
Therefore, we need a discrete model rather than a continuous one, which is also known as a
qualitative response (QR) model (Greene, 2000). Such models are characterized as the
models in which the dependent variable is an indicator of a discrete choice, such as a “yes or
no” decision. The method of estimation is maximum likelihood. The respondent either
adopted BMPs or will adopt BMPs (Y=1) or does not (Y=0) in the period in which our
survey is taken. We believe that a set of factors, such as education, age, income, experience,
debt level and risk attitudes, gathered in a vector x explain the decision, so that
Prob (Y=1|x) = F(x, β)
Prob (Y=0|x) = 1-F(x, β)
Since E[y|x]=F(x, β), the regression model can be constructed:
yi * = E[y|x] + (y- E[y|x] )=xi’β + ei*

(1.1)

It is assumed that a producer’s adoption of BMPs is linked with the utility derived
from such actions. Therefore, the producer’s utility of an alternative is specified as a linear
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function of the producer’s characteristics and the attributes of the alternatives plus an error
term. In equation (1.1), y* is defined by those properties associated with average utility. It
also denotes that while the random latent variable is unobservable, it can be represented by
explanatory variables (xi’), unknown parameters (β), and random errors (ei*). Since y is a
random, unknown variable, the probability function for such dichotomous random variables
is:
F(y) = Py (1-P)1-y

y=0,1

Where P is the probability that y will take the value of 1 and (1-P) is the probability that y
will take the value of 0. The expected value, therefore, is E(y) = P.
Discrete dependent variables are often cast in the form of random utility models
(Greene, 2000) or stochastic utility models. A particular distribution for the error term ei*
must be chosen. The most commonly used are the normal distribution and the logistic
distribution. Judge, et al. (1988) defines the cumulative distribution function for the standard
normal distribution as

t

f (t ) = ò (2p )

-1/ 2

-¥

ì x2 ü
exp í- ý dx
î 2þ

And the cumulative distribution function for the logistic distribution is:

f (t ) =

1
1 + exp(-t )

Each distribution is symmetric with a zero mean. The choices between these two
distributions are mainly to the researcher. In our study, we choose probit model with normal
distributed error term for empirical convenience.
A multivariate model would extend to more than two outcome variables just by
adding equations. The practical obstacle to such an extension is primarily the evaluation of
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higher-order multivariate normal integrals. However, recent developments have provided
methods to obtain accurate estimates of multivariate normal integrals based on simulations by
Markov chain Monte Carlo simulations and other numerical techniques (Green, 2000). The
general formulation is
yim* = β m’Xim + eim*, m= 1, … , M
yim= 1 if yim*>0, and 0 otherwise
Where eim*, m=1,…, M are distributed as multivariate normal with mean vector 0 and
covariance matrix R with diagonal elements equal to 1.
1. 9. 4. Objective Four
The results of the study achieved from objectives mentioned above will be presented
and interpreted. Causal relationships are expected to be found between the current adoption
of BMPs and certain economic, socioeconomic, institutional and attitudinal characteristics.
Finally, evaluation will be given on the current extent of BMPs adoption in Louisiana
sugarcane industry. More importantly, suggestions on future policymaking are provided.
Meanwhile, by comparing the adoption rate of BMPs during Louisiana sugarcane producers
in 1999 and 2003, we are in a better condition to prove the efficiency of educational and
technical assistance programs designed to improve BMP adoption and thereby reduce
nonpoint pollution as a result of agricultural activities.
1. 10. Organization of the Thesis
The thesis is organized as follows: Chapter two reviews the literature relevant to BMP
adoption in agriculture, and further discussion on BMP adoption in Louisiana sugarcane
industry. Chapter three presents the conceptual framework as well as methods and procedures
used to analyze the data. Economic theory is presented and discussed. Chapter four focuses
on the analysis of the results and chapter five the findings, implications of the results.
Recommendations are also proposed based on the results in Chapter four.
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CHAPTER 2
LITERATURE REVIEW
This chapter consists of two major sections. Section one reviews the literature
concerning conservation technologies adopted in agriculture. Section two further introduces
Best Management Practices adopted in Louisiana sugarcane production.
2.1. Conservation Technologies Adopted in Agriculture
William M. Park and David G. Sawyer (1987) reported on analyses of the costs
effectiveness of three soil erosion control policy alternatives. Namely 1) uniform-rate cost
sharing, 2) variable-rate cost sharing, and 3) fixed subsidy payments per fixed subsidy
payments per unit reduction in erosion. A brief discussion of the place of these alternative
subsidy strategies within the context of the current policy environment is presented. An
integer programming (IP) model is employed to simulate adoption of "best management
practices" (BMPs) on a set of representative farms in response to these alternative subsidy
strategies. Results indicated that uniform-rate cost sharing imposes a substantial limitation on
the cost effectiveness of federal soil erosion control policy because minimum cost-share rates
necessary to induce BMP adoption differ widely by BMP and across land and operator
characteristics. At the typical 50 percent rate of cost sharing, the combination of rents and
social inefficiencies in the BMP set served to more than double public cost per ton of erosion
reduction relative to the theoretical minimum, ignoring administrative costs.
William T. McSweeny and James S. Shortle (1990) examined conceptual
weaknesses in the use of costs of average abatement as a measure of the cost effectiveness of
agricultural nonpoint pollution control. A probabilistic alternative is developed. The focus is
on methods for evaluating whole-farm pollution control plans rather than individual practices.
As a consequence, the analysis is presented in a chance-constrained activity analysis
framework because activity analysis procedures are a practical and well-developed device for
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screening farm plans. Two main conclusions were drawn from the results. First, reliability of
control is shown to be as important as targets in designing farm plans for pollution control.
Second, broad-axe prescriptions of technology in the form of Best Management Practices
may perform poorly with respect to cost effectiveness.
Laura McCann and K. William Easter (1998) estimated transaction costs of
alternative policies to reduce phosphorous pollution in the Minnesota River. Interviews with
staff from government agencies were conducted. The study results concluded that the tax on
phosphate fertilizers had the lowest transaction costs (U.S. $0.94 million), followed by
educational programs on Best Management Practices ($ 3.11 million), the requirement for
conservation tillage on all cropped land ($ 7.85 million) and expansion of a permanent
conservation easement program ($9.37 million). It also suggested that the tax might have
advantages with respect to transaction costs as well as abatement costs.
Viju C. Ipe and Eric A. DeVuyst (1999) demonstrated a group incentive program
designed to encourage farmer adoption of Best Management Practices. Simulation programs
were applied. It showed that the best management practice may not actually reduce farm
profit but may increase farm profit and reduce environmental pollution. Thus the program
will result in a win-win situation for both the farmers and the sponsors, and the society as a
whole. The study recommends that the incentive program be implemented as an educational
effort to demonstrate the benefit of sound management practices for larger adoption in the
long run.
Krishna P. Paudel and Luanne Lohr (2000) analyzed the economic and
environmental roles of conservation tillage in carbon sequestration and its implication for
natural capital maintenance, production efficiency, and sustainability in consistent with
Article 3.4 of the Kyoto Protocol. Four systems of conservation tillage embracing both
chemical and organic source of plant nutrients were compared for their capacity to sequester
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carbon. Conclusions drawn from the study indicated the system with a high amount of
organic matter increases the production efficiency of applied inputs and also plays an
important role in substituting chemical fertilizers. It was also found that conservation tillage
meets criteria of sustainability more often than the management system containing
conventional tillage. Conservation tillage was the best alternative not only to sequester
carbon but also developing natural capital-based sustainable system.
Steven A. Henning and Hugo Castillo (2000), based on 223 primary observations
collected through a mail survey of Louisiana’s sugarcane producers, found that the decision
to adopt BMPs is significantly influenced by the number of times producers have met with
extension service personnel and the number of grower meetings that the producer has
attended in the previous year. Univariate probit and multivariate probit models were analyzed
to account for the adoption of 11 specific best management practices. Participation in costsharing was also estimated to have a very significant effect on adoption of BMPs. Risk of
yield loss was not a factor in the adoption of the BMP included in the study. Farmers’ belief
that agriculture the quality of water coming off farmland was significant for most
management measures. Debt was also a significant variable for most management measures,
with a positive sign. As compliance requirements become more stringent, tenure becomes a
factor in the adoption of the BMPs. The study also found that more than 90 percent of the
survey respondents were implementing at least one best management practice for each of the
applicable management measures defined by EPA. However, there were some management
practices for which the level of adoption was still very low as compared to the other BMPs.
The results also implied a policy strategy of coordinating education and cost-sharing
programs to maximize effectiveness.
T. Randall Fortenbery (2001) provided some guidelines for Wisconsin Crop Producers
relative to costs of compliance for the proposed non-point pollution rules. A significant part
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of the costs associated with meeting erosion guidelines would come in the form of foregone
revenue. However, these costs would vary widely across individual operations based on
tillage systems currently in place, and percent of tillable land out of compliance. Meeting
nutrient management guidelines would also be a significant challenge in parts of the state.
Total costs of manure storage based on DNR estimates may understate actual costs. Again,
this suggests that there would be significant variations in costs faced by individual producers.
Joseph J. Cooper (2001) presented an approach for simultaneously estimating
farmer’s decision to accept incentive payments in return for adoption a bundle of
environmental friendly management practices. A multinomial probit model was developed
based on the results from surveys of over 1,000 farmers facing ten adoption decisions in an
EQIP-type program. Farmer’s perception of the preference of various bundles changes with
the offer amounts and with the practices offered in the program.
Robert Parsons (2002) estimated the current implementation of eight Best
Management Practices (BMPs) designed to reduce phosphorus loading in Lake Champlain.
FLIPSim (Farm Level Income and Policy Simulation Modeling System) combined with
GISPLM simulation model was used in the study. Financial performance indicators were
derived for three Vermont dairy farms (60, 150, and 350 cows). Results indicate that feed
reformulation and nutrient management were the least cost BMPs but that a combination of 4
BMPs cannot meet the 8% reduction goal. Additional BMPs that were more costly BMPs and
less effective would have to be implemented to meet the goal. None of the individual BMPs
cause any of the farms to go out of business. However, the initial declining financial position
of the small farm was hastened by the implementation of all BMP’s except the row crop field
buffer and feed reformulation. The medium farm was also threatened by several costly
BMPs. Achieving the desired goal would have an adverse financial impact on watershed
farms.
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John Westra, Julie K. H. Zimmerman, and Bruce Vondracek (2002) developed a
computer simulation model to examine the relationship between agricultural practices, water
quality, fish communities, and net farm income within two small watersheds. The analyses
focused on a cool water stream, the Wells Creek watershed in southeastern Minnesota, and a
warm water stream, a sub-watershed of the Chippewa River in western Minnesota.
Agricultural Drainage and Pesticide Transport (ADAPT) model was used to estimate how
agricultural Best Management Practices (BMPs – conservation tillage and nutrient
management implemented on all cropland, and 100 foot grass buffers along streams) would
affect stream fish communities and net farm income, with reference to current conditions. A
decrease in “lethal” concentrations of suspended sediment on fish in the Wells Creek
watershed was found with an increase in conservation tillage, riparian buffers, and permanent
vegetative cover. However, differences exist between watersheds, likely due to differential
tolerance to suspended sediment between cool water and warm water fish communities and
differences in topography, runoff and bank erosion between the two streams.
Salassi, Zansler, and Giesler (2002) conducted a study on adoption of Rice Field
Preparation Practices to manage soil sediment in surface water by Louisiana rice producers.
Logit regression models were estimated. Three important conclusions were drawn from the
research. First, the BMPs significantly contributed to improvement of Louisiana’s water
quality. Second, Louisiana’s rice producers have adopted some field preparation practices at a
relatively high level. Finally, logit analysis of survey results indicated primary factors that
significantly influenced BMP adoption were farm size, location of operation, percent of land
owned, debt level and the availability of cost-share programs by state or federal agencies. In
order to promote the adoption of BMPs by rice producers, it was suggested that several
educational programs be designed to target the individual needs of rice producers in
Louisiana.
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Walaiporn Intarapapong and Diane Hite (2003) conducted a watershed level study on
policies that coordinate nonpoint pollution control efforts and therefore result in higher total
profits than policies that do not. That is, the greatest profits and most runoff reduction would
be achieved with optimal combinations of BMPs. However, the uncertain weather conditions
could pose some challenge in achieving the environmental target. A bioeconomic model,
Agricultural Policy Environment Extender (APEX) was used to simulate the environmental
impacts of alternative cropping systems. Under safety-first constraints, the levels of
environmental runoff and optimal net returns of alternative cropping practices were
estimated, using GAMS.
To evaluate potential effects on net farm income and water quality from specific
agricultural Best Management Practices (BMPs), John V. Westra (2003) estimated
phosphorus loading for current and alternative farming methods combined with cost and
return estimates to create a positive mathematical programming model of a major watershed.
The results from the analysis indicate that significant cost-savings can be achieved in
reducing nonpoint pollution by targeting BMPs to specific regions of a watershed.
Specifically, producers farming on cropland susceptible to erosion in close proximity to water
who switch from conventional tillage to conservation tillage and reduce phosphorus
fertilization levels to those recommended by the state extension service may appreciably
reduce phosphorus nonpoint pollution loading potential. Extension and outreach efforts to
reduce nonpoint phosphorus contributions to water bodies from agriculture could be more
effective, and cost-efficient, if targeted to such practices in such regions within the watershed.
Efforts to target BMPs could reduce potential costs to producers and society by millions of
dollars annually, in this watershed alone.
Noro C. Rahelizatovo and Jeffrey M. Gillespie (2003) conducted a research on BMPs
implementation in the Louisiana dairy industry and emphasized the significant influence of
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farm size, milk productivity per cow, frequency of meetings with Louisiana Cooperative
Extension Service personnel, and producer’s risk aversion on the increased adoption of BMP.
Results also pointed out the need to address 1) the lack of information regarding the
legislation and the efforts to control nonpoint sources of water pollution through the use of
BMPs, reflected by the large number of producers unaware of legislation and efforts to
control nonpoint sources of water pollution, as well as the high rates of respondents
answering “need more information” and “have not heard about it” as reasons for not adopting
a BMP; and 2) the low rate of producers having a dairy farm plan with NRCS; and 3) the
need of expanded economic incentives to induce the adoption of producers who find a BMP
too expensive to adopt, or are short-run profit maximizers.
2.2. BMPs Adopted in Louisiana Sugarcane Industry
Best Management Practices currently recommended by the LSU AgCenter are
published in Sugarcane Production Best Management Practices (2000).

These

recommendations are based on production practices identified in the USDA Natural
Resources Conservation Service Field Office Technical Guide, which is recognized by the
Environmental Protection Agency as the federal authority on appropriate management
practices for specific regions of the country.

The LSU AgCenter publication is organized

into five categories of BMPs: soil and water management; pesticide management and
pesticides; nutrient management; smoke management guidelines; and general farm BMPs.
This section briefly summarizes the BMPs recommended in each category, along with the
NRCS code for applicable BMPs.
2. 2. 1. Soil and Water Management
This category focuses on irrigation and tillage BMPs. Subcategories of BMPs
include: irrigation management; conservation tillage; residue management; and field borders
and strips. BMPs in each subcategory are briefly summarized below.
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·

Irrigation Management (NRCS Code 449)
o Irrigation practices that can reduce or prevent erosion include:
§

Use cover crops on unprotected, easily erodible soils (NRCS Code
340).

§

Manage crop residues to reduce surface water contamination (NRCS
Code 344).

§

Use conservation tillage practices (NRCS Code 462).

§

Install tailwater drop structures (NRCS Code 447).

o Practices that address treatment of sediment-laden water include:
§

Install sedimentation basins (NRCS Code 350).

§

Install vegetative buffering (filter) strips (NRCS Code 393).

§

Collect and reuse surface runoff (NRCS Code 570).

o Practices reducing pollutants in surface return flows (NRCS Code 570):
§

Irrigation water management (NRCS Code 449)

§

Grass buffer strips (NRCS Code 386)

§

Artificial wetlands (NRCS Code 645)

§

Settling basins and ponds (NRCS Code 350)

o Reducing soil erosion through Conservation Tillage (NRCS Code 329):
Conservation tillage practices have a positive impact on improving or
maintaining water quality in addition to reducing soil erosion. Sediment and chemicals
(pesticides and plant nutrients) are the two main types of contaminants in surface runoff.
Examples of BMPs include:
§

Land smoothing (NRCS Code 466)

§

Precision land forming (NRCS Code 462)

§

Bedding (NRCS Code 310)
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·

§

Row arrangement (NRCS Code 557)

§

Chiseling and subsoiling (NRCS Code 324)

§

Cover and green manure crop (NRCS Code 340)

§

Conservation crop rotation (NRCS Code 328)

Residue Management (NRCS Code 344)
Sediment directly damages water quality and reduces the usefulness of streams and

lakes in many ways. In addition, sediment is often rich in organic matter. An increase in
residue cover significantly decreases runoff and sediment from a field. Typically, 30
percent residue cover reduces soil erosion rates by 50 percent to 60 percent compared to
conventional tillage practices.
·

Field Borders & Filter Strips (NRCS Code 386 & NRCS Code 393)
Field borders and filter strips are plantings of grasses or other close-growing

vegetation planted around fields and along drainageways, streams and other bodies of
water. They are designed to filter out sediment, organic material, nutrients and chemicals
carried in runoff.

2. 2. 2. Pesticide Management and Pesticides (NRCS Code 595)
Pest management is the wise selection and use of pest control practices to ensure
effective social, economic and ecological consequences. When applying pesticides, these
practices should be followed:
·

Select the pesticide to give the best results with the lease potential environmental
impact outside the spray area.

·

Select application equipment carefully and maintain it properly. Calibrate the
application equipment at the beginning of the spray season and periodically thereafter.
Spray according to volume and rate recommendations.
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·

Minimize spray drift by following the label instructions and all rules and regulations
developed to minimize spray drift.

·

Before applying a pesticide, make an assessment of all of the environmental factors
involved in all of the area surrounding the application site.

·

Carefully maintain records of use of all Restricted Use Pesticides.

2. 2. 3. Nutrient Management (NRCS Code 590)
Using fertilizer nutrients in the proper amounts and applying them correctly are both
economically and environmentally important to the long-term profitability and sustainability
of crop production. The fertilizer nutrients that have potential to become groundwater or
surface water pollutants are nitrogen and phosphorus. Recommended practices include:
·

Soil test for nutrients status and pH.

·

Base fertilizer applications on soil test results, realistic yield goals and moisture
prospects, crop nutrient requirements, past fertilization practices, and previous
cropping history.

·

Manage low soil pH by liming according to the soil test.

·

Time nitrogen applications.

·

Inject fertilizers or incorporate surface applications when possible.

·

Use animal manures and organic materials.

·

Rotate crops when feasible.

·

Use legumes where adapted.

·

Control nutrient losses in erosion and runoff.

·

Skillfully handle and apply fertilizer.

2.2. 4. Smoke Management
·

Identify areas sensitive to smoke and ash.

·

Develop a prescribed burn plan.
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·

Obtain fire weather forecast from U.S. Weather Service.

·

Determine smoke category day.

·

Determine smoke and ash screening distance.

·

Determine direction of smoke and ash plume.

·

Evaluate the prescribed burn results.

·

Knowledge of power lines and gas lines.

·

Classification of “no-burn” fields.

·

Training and equipment.

2.2. 5. Summary of Sugarcane BMP Recommendations
Based on the practices defined by the Natural Resource Conservation Service
(NRCS), the current guidelines listed in BMPs for Louisiana sugarcane production are as
follows:
-

Access road; bedding; chiseling and subsoiling; land smoothing; nutrient
management; open channel; pest management; row arrangement; surface drain;
and field ditch were considered environmentally effective and economically
feasible.

-

Practices such as conservation cropping sequence; cover and green manure crop;
and waste utilization were considered to appear positive but needed research in
areas of production, economics, and environment.

-

Other practices were considered effective in reducing nonpoint source water
pollution, but were not economically feasible without cost-sharing. Those
practices include grade stabilization structure; pesticide containment facility;
precision land forming; pumping plant for water control; structure for water
control; subsurface drain; and surface drain, main or lateral.
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-

The following practices were considered as not appropriate for sugarcane
production in Louisiana: controlled drainage; crop residue use; field border;
filter strip; grasses and legumes in rotation; irrigation canal or lateral; regulating
water in drainage systems; waste management system; waste storage structure;
and water table control.
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CHAPTER 3
CONCEPTUAL FRAMEWORK
3.1. Economic Approaches to Analyze Human’s Behavior
Economics has been a social science in which the economic problems of the real world
are directly and inescapably involved with questions of human behavior. In the contemporary
version of neoclassical microeconomics, the theory of the household is based on the pure
logic of choice. In this view, it is assumed that individuals are choosing agents who have
preferences, and who then make choices from an attainable set. This approach in
microeconomics is consistent with a traditional view in psychology that “a person perceives
the world around him, selects features to be perceived, discriminates among them, judges
them good or bad, changes them to make them better (or, if he is careless, worse)” (Skinner,
1971, p.211). Guided by the same principles, economics was defined as “a social science
which covers the actions of individuals and groups of individuals in the processes of
producing, exchanging, and consuming goods and services” (Henderson and Quandt, 1971).
In the same context, Silberberg (1995) defines economics as “the study of how scarce
resources that have alternative uses are allocated amongst competing ends.” Some
fundamental principles in neoclassical theory are reviewed as follows:
3.1.1. Economic Thinking on Individual’s Preference
There is a fundamental concept of economics, which indicates that less of a good is
freely available than consumers would like. A good that is scarce is called an economic
good. It should be noted that environmental conditions, such as open spaces, green areas,
clean air and water, are also regarded as economic goods (Gwartney, 1977). Because of the
scarcity, humans must make choices, which is, to select among scarce alternatives. It is also
assumed that decision-makers choose purposefully, or economize (Gwartney, 1977). That is
to say, when choosing among things that yield equal benefit, an economizer will select the
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cheapest option. Correspondingly, when choosing among alternatives of equal cost,
economizing decision-makers will select the option that yields the greatest benefit - the
subjective benefit or satisfaction that an individual expects from the choice of a specific
alternative or utility (Eastwood, 1997). Human choice is found to be influenced in a
predictable way by changes in economic incentives. As the person’s utility from choosing an
option increases, other things constant, a human decision-maker will be more likely to choose
the option. In contrast, as the costs associated with the choice of an item increase, a person
will be less likely to choose the option. The concept of utility is used to determine the
preferences of the individual when choosing bundles of goods. Individual’s preferences must
be complete, reflexive, and transitive. Other properties of consumer’s preferences include
continuity, monotonicity, non-satisfaction, and strict convexity.
Another factor that affects individual’s decision-making is opportunity costs, which is
the highest valued benefit that must be sacrificed (foregone) as the result of choosing an
option (Eastwood, 1997). Therefore, although cost is subjective and can never be directly
measured by someone other than the decision-maker, it still has a monetary component that
approximates the highest valued opportunity cost. It is also assumed that decision makers
possess all the information necessary to conduct rational calculation and subsequently select
the action that provides the highest utility, or utility maximization (Gwartney, 1977).
3.1.2. Public Goods and Market Failure
Public goods are goods that must be consumed jointly by all -- when consumed by one
they are also made available to others (Gwartney, 1977). Subsequently, if a public good is
made available to one person, it is simultaneously made available to others. Since people
cannot be excluded, their incentive to reveal their true evaluation of the good does not exist
anymore. Under such situation, the pricing system will fail to meet the ideal efficiency
standards and therefore suffers from “market failure”.
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3.1.3. External Cost and External Benefits
The market exchange system boasts its ability to bring personal and social welfare into
harmony. Individuals produce and exchange goods because they derive personal gain from
doing so. When only the consenting parties are affected, it is expected that they will gain
from the exchange without harm to anyone else and thus the general welfare will also be
promoted. But when the actions of one individual or group affect the welfare of others
without their consent, that is, when externalities are present, economic action will impose an
unwanted external cost on nonconsenting secondary parties. In this aspect, individuals,
motivated by self-interest, may undertake action that generates a net loss to the community.
The harm done to the secondary parties may exceed the net private gain. Private interests and
economic efficiency may conflict. External costs also arise when the property rights of
resource owners are not clearly defined and enforced. Especially with air and water usage,
since such resources are common property and no one has ownership rights, all individuals
(and firms) are free to use them as intensively as they wish. The incentive to use such
resource wisely is removed. In fact, an individual user will fail to consider controlling costs
voluntarily in order to reduce the pollutants that he puts into the air or water.
Spillover effects are not always harmful. The actions of an individual will generate
external benefits when the personal gains of the consenting parties will understate the total
social gain, including that of secondary parties. While external benefits are present, decisionmakers may still lack the incentive to carry the activity since the pricing mechanism does not
make it possible for a decision-maker to capture the gain that he bestows on others. The
existence of market failure creates an opportunity for government intervention to improve the
situation.
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3. 2. Environmental Attitude
As environmental issues have drawn more attention from the public, researchers
have been exploring a set of well-accepted measurement standard to conceptualize and
evaluate individual’s attitude toward environment. Dunlap et al. (1978) conducted a survey
involving residents and environmental organizations in Washington State to report a
preliminary effort to determine the extent to which the public accepts the content of the “New
Environmental Paradigm”, or NEP. Twelve items designed to measure the NEP were
constructed in the questionnaire based on beliefs about the nature of the relationship between
earth and human being. Study results suggest that general public tends to accept the content
of the emerging environmental paradigm much more than researchers had expected and that
the environmentalists strongly endorse it. Since then, the NEP Scale has become a widely
used measure of pro-environmental orientation.
In 2000, Dunlap and Van Liere developed a revised NEP Scale designed to improve
upon the original one. The new scale, termed the New Ecological Paradigm Scale, consists of
15 statements. Such revision was aimed to improve the balance between pro- and anti- NEP
statements and the scale content was broadened. Five aspects of an ecological worldview
were added, namely, the reality of limits to growth, the anti-anthropocentrism view, the
fragility of nature’s balance, the rejection of human exemptionalism, and the possibility of an
ecological crisis. Meanwhile, the statements were worded in such a way that agreement with
the eight odd-numbered items and disagreement with the seven even-numbered ones
indicated a pro-ecological worldview. Results of a 1990 Washington State survey suggest
that the revised set of 15 items exhibit a better internal consistency and also indicate a modest
growth in pro-NEP responses among Washington residents over the 14 years since the
original study.
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3. 3. Theoretical Model
Based on the conceptual framework of the neoclassical economic approaches to
analyze human’s behavior and the analysis of environmental attitudes adopted by individuals
discussed above, it is assumed that sugarcane producers in Louisiana choose to adopt Best
Management Practices to maximize their utility. Certain economic and socioeconomic
characteristics are found to contribute to the adoption of new technologies in agriculture
sector. Accordingly, the general theoretical model of this study can be defined in the
following form:
Adoption of Best Management Practices = f (Economic variables; Socioeconomic
variables; Institutional variables; Attitudinal variables)
3.3.1. Dependent Variables
The unobservable dependent variable “Adoption of Best Management Practices” is
assessed through the evaluation of 15 observable “management measures” categorized as:
Soil Erosion and Sediment Control Management Measures, Nutrient Management Measures,
and Pesticide Management Measures. The producer’s response of his current BMPs adoption
is defined by a binary value of one if the BMP is implemented and zero if it is not.
3.3.2. Independent Variables
The factors hypothesized to affect BMP adoption are grouped into four categories in
this study: economic, socioeconomic, institutional, and attitudinal. The independent variables
associated with the economic and socio-economic are: education; age; experience; income;
percent of household income from farming; debt level; whether to pass the farming operation
on to a family member, type and size of the farm, and risk attitudes. The independent
variables associated with institutional aspects are: number of contacts with extension
personnel and attendance of grower meeting; awareness of the existence of NPS pollution
legislation that affects farmers; awareness of Best Management Practice; participation in
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Master Farmer Program; and participation in cost-sharing programs. The independent
variables associated with attitudinal are determined by the New Environmental Paradigm
scale and a direct question of whether agriculture reduces the quality of water funning off
farmland.
3.3.2.1. Economic and Socio-economic Variables
The farmer’s age (AGE) is hypothesized to have a negative relationship with the
adoption of BMPs. Younger producers are more likely to adopt new conservation practices
thanks to the facts that they are better educated and more concerned about environmental
issues. On the contrary, older producers are assumed to be less likely to adopt new
management practices. Age is a continuous independent variable for this study.
Producer’s experience is measured by the number of years is hypothesized to have a
negative relationship with BMP adoption. Farmers who have engaged in sugarcane
production are less likely to transfer from the conventional practices than the producers who
have been farming for a short time. The number of years of farming is included as a
continuous independent variable (EXP). It is noted that multicollinearity problems will be
examined for the age and experience variables since they are expected to be highly
correlated.
Producer’s education is expected to be positively related with BMPs adoption.
Various studies have shown that better educated people are more likely to adopt new
technology in agriculture because they possess a longer planning horizon. In this study,
education variable is transformed from discrete variables for education initially set in the
survey questionnaire to a single dummy variable (EDU) to represent whether the producer’s
education level is equal to, or higher than college.
The income variable has been included in various studies and found to positively
influence the adoption of BMPs since higher income is expected to reduce the financial
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constraints to adopt new technology. Total gross household income is examined in this study.
A dummy variable (INC) represents income levels higher than $125,000. It is stressed that
farm size and income will be examined for degree of correlation. Producers whose main
household income is from farming are hypothesized to be more likely to adopt BMPs. A
dummy variable (PERCENT) is examined to represent whether the total household income
from farming is higher than 75%.
Debt level is also an important factor that is hypothesized to have a negative
relationship with BMP adoption since producers on high debt are more concerned about the
expenditure to adopt new practices. A dummy variable (DEBT) represents farm debt levels
estimated by the producer to be greater than 40 percent of the total estimated value of the
farm business.
The pass of the farming operation on to a member of producer’s family is expected to
have a positive relationship with BMPs adoption. Producers who intend to pass their farm
operation to a family member are more concerned with the sustainable development of the
farm and therefore more environmental friendly. A dummy variable (PASS) represents
producer’s choice to pass their farming operation to a family member.
Farm size and farm type are two other farm business characteristics that exert impact
on BMPs adoption. In this study, farm size is a continuous independent variable (FSIZE) and
expected to have a positive relationship with BMPs adoption because large farm yields higher
income and more sufficient capital can be allocated on new technology adoption. Again,
relationship between farm size and income will be evaluated to assess correlation problem.
Farm type is classified in four categories: individual operation, partnership, family
corporation and non-family corporation. A dummy variable (TYPE) represents an individual
operation. It is hypothesized that an individual operation is more environmental concerned
and therefore more likely to adopt BMPs. Tenure status is also an important factor that exerts
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impact on BMPs adoption. A negative relationship is hypothesized since the size of
sugarcane land owned is remarkably smaller than that of the land leased. Tenure status is
indicated by the ratio of total acres owned to farm size (TENURE).
Risk is estimated by asking two questions in the survey. The first question asks
farmers to self describe their risk attitude on a 1 to 10 scale, 1 indicating maximum risk
aversion and 10 maximum risk seeking. The second question asks farmers to choose from
four investment alternatives, each with a different level of risk and return.

A positive

relationship is hypothesized between risk attitude and adoption of BMPs. Two continuous
variables (SPRISK and RISKB) are used to represent the answers to the questions.
3.3.2.2 Institutional Variables
With respect to institutional variables, number of times the producers contact with
extension service personnel or attend educational programs sponsored by the extension
service (TMSMP) and times attend grower meetings (TMSAM) are expected to be positively
related to the adoption of BMPs. Since institutions such as Louisiana Cooperative Extension
Service, Louisiana Farm Bureau, have contributed a lot to the environment education,
producers who have more links with those institutions are believed to be better informed of
BMPs and more likely to accept the recommended practices. Times are continuous variables
for this study.
Awareness of Best Management Practice (HBMP) and legislation pertinent to water
quality as stated in the Clean Water Act, the Coastal Zone Management Act, and their
amendments (ACZMA, ACWA) are discrete variables hypothesized to be positively linked
with BMPs adoption. Awareness of the Master Farmer Program for sugarcane (HMFP) and
participation in Master Farmer Program training curriculum (PMFP) are also expected to be
positively related with the adoption of BMPs. These variables are assessed through yes or no
questions. Relationships between participation in four cost-sharing programs and BMPs
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adoptions are examined through a dummy variable, SHARE, representing those producers
who currently participate in at least one cost-share programs.
3.3.2.3. Attitudinal Variables
The NEP score is an important variable adopted in the study to evaluate producer’s
attitude toward ecology. For each statement, a 1 to 5 score is given in which a higher score
represents a greater concern of the environment. The total score of fifteen statements is a
continuous variable (NEPS), which locates the individual’s position on an affective
continuum, from a “very positive” to a “very negative” attitude toward the pro-ecological
view. A positive relationship is expected between NEP score and the adoption of BMPs.
The other attitudinal variable (AGRWQ) is that whether a producer thinks agriculture
reduces the quality of water coming off farmland. A positive relationship is expected between
the belief and BMPs adoption.
3. 4. Estimation Procedures
3.4.1. Discrete Choice Models
As discussed in Chapter 1, one of the objectives of this study is to analyze the
probability of a sugarcane producer with specific characteristics to adopt one or more than
one Best Management Practices for sugarcane. Discrete choice models are econometric
techniques that could be used to analyze the behavior of decision makers when facing a set of
alternative choices rather than a continuous measure of some activity. Such models attempt to
“relate the conditional probability of a particular choice to various attributes of the
alternatives, which are specific to each individual, as well as the characteristics of the
decision makers” (Judge et al., 1985). For this study, the discrete choice model is chosen to
indicate the sugarcane producer’s decision on BMPs adoption as follows:
ì1 BMP adoption
y=í
otherwise
î0
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The probability function for such dichotomous random variables is
F(y) = Py (1-P)1-y

y=0,1

Where P is the probability that a specific sugarcane producer will choose to adopt a certain
BMP practice and (1-P) is the probability that he or she will choose not to do so. The
expected value is E(y) = P.
The philosophy on which the models rely is the assumption that an individual
decision maker will maximize his utility derived from such action. The unobservable variable
of utility (Uij) can be represented by explanatory variables in the following way:

U i1 = U i1 + ei1 = z ' i1 d + w' i g 1 + ei1
U i 0 = U i 0 + e i 0 = z ' i 0 d + w' i g 0 + e i 0
Where Ui1 represents average utility obtained by individual i from choosing the alternative;
Ui0 represents average utility obtained by individual i from not choosing the alternative; U i1 ,
U i 0 are average utilities of each choice; z ' i1 , z ' i 0 represent vectors of the characteristics of the

two choices; w' i defines socioeconomic characteristics of the ith producer; ei1 and ei 0 are
random disturbances (Judge, et al., 1988).
The probability that an individual chooses one alternative versus the other is then
determined by a latent random variable yi*= Ui1 – Ui0. To be more specific, if Ui1 > Ui0, the
individual will choose the alternative and vice versa. It is noticed that the latent variable yi *
is unobservable. However it can be linked to the observable binary variable yi as follows:
ì 1 if y i * > 0
yi = í
otherwise
î0

The utility function, although unobservable, can be measured as:
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y i * = U i1 - U io
= ( z i1 - z i 0 )' d + wi ' (g 1 - g 0 ) + (e i1 - e i 0 )
é d ù
= [( z i1 - z i 0 )' , wi ' ]ê
ú + ei *
ëg 1 - g 0 û
= x i ' b + ei *

Where x i ' are explanatory variables; b represents unknown parameters; and ei * are random
errors in the linear statistical model of yi* (Maddala, 1992).
The probability that an individual will choose the alternative (yi =1) versus the
probability of not choosing the alternative (yi =0) can be expressed in the following equation:
Pi = Pr[ y i = 1] = Pr( y i * > 0) = Pr[e i * > - x i ' b ]
It is worth noting that the interpretation of the relationship between a specific
explanatory variable and the outcome of the probability in binary choice model is different
from the interpretation in classical multiple linear regression. In the case of multiple linear
regression, an increase in the independent variable is associated with a constant increase in
the dependent variable.
3.4.2. Probit Model

To estimate discrete choice models, it is required to select the probability distribution
for the error term ei*. The two distributions most often chosen are the probit, or normal, and
logistic (Judge, et al., 1988). The cumulative distribution function for the standard normal
distribution is
f (t ) =

ò

t

-¥

ì x2 ü
( 2 p ) - 1 / 2 exp í ý dx
2 þ
î

and the cumulative distribution function for the logistic distribution is
f (t ) =

1
1 + exp(-t )
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Both distributions are symmetrically bell-shaped with a zero mean. The variance for the
probit is s2=1, and for the logistic is s2=p2/3. The question of which distribution to use is
mainly up to researchers for different study purposes. Although very little differences were
noticed in the results for intermediate values of x’b (between –1.2 and +1.2), it is still
suggested that the normal distribution tends to give smaller probabilities to y = 0 when x’b is
extremely small than the logistic distribution (Green, 2000). Probit distribution was selected
to conduct this study for practical reasons.
Consequently, the probability P of choosing alternative A versus not to choose can be
expressed by the logit model as following, in which the normal distribution has been used:

Pr( Y = 1 | C ) =

ò

x 'b

-¥

( 2p ) -1 / 2 exp( -

t2
) dt = F ( x ' b )
2

where the function f (.) is a commonly used notation for the standard normal distribution
(Green, 2000).
3.4.3. Multivariate Probit Model

A probit model can be naturally extended to allow more than one equation, with
correlated disturbances, in the same spirit as the seemingly unrelated regressions model
(Green, 2000). The general formulation of a multi-equation model is defined as follows:
y1*=x’1b1 + e1, y1=1 if y1*>0, and 0 otherwise,
y2*=x’2b2 + e2, y2=1 if y2*>0, and 0 otherwise,
.
.
.
yM*=x’MbM + eM, yM=1 if yM*>0, and 0 otherwise,
E [e1 | x1, x2 ] = E [e2 | x1, x2 ] = …. = E [eM | x1, x2 ] = 0,
Var [e1 | x1, x2 ] = Var [e2 | x1, x2 ] = Var [eM | x1, x2 ] =1,
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The probabilities entering the likelihood function are:
Prob (Yi1, Yi2,…, Yim / xi1, xi2,…, xim) = MVN (TZ, TRT’)
Where MVN represents multivariate normal distribution; T is a diagonal matrix with element
tm=2ym –1; Z= a vector with elements ziM =bM’xiM; R=correlation matrix of the errors terms;
and m=1,2,…, M. Although the evaluation of higher-ordered multivariate normal integrals is
regarded as an obstacle in multivariate model, recent research has provided improved
methods to solve the problem.
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CHAPTER 4
EMPIRICAL ESTIMATION

This chapter consists of three parts. An introduction to the mail survey constitutes the
first section. The second section provides a general description of sugarcane producer
respondents to the survey. Descriptive statistics related to the NEP scale and the variables in
the econometric models are also included. The last part of the chapter presents a discussion of
the results from the univariate, multivariate probit analyses.
4.1. Survey Design and Implementation
4.1.1. Mail Survey

The primary data were collected using a statewide mail survey of the entire population
of Louisiana sugarcane producers conducted by Department of Agricultural Economics and
Agribusiness at Louisiana State University in June-July, 2003. The survey was designed
according to the Total Design Method (TDM) (Dillman, 1978) in order to generate successful
response rates. The most important concept underlying conducting successful administered
surveys has to do with applying social exchange ideas to understanding why respondents do
or do not respond to questionnaires. Attributes of the questionnaire and implementation
process result in both benefits and costs and also convey a message of trust.
The survey process consisted of three mailings. The first mailing was conducted on
June 10, including an introduction letter, the survey questionnaire, and a postage-paid return
envelope. A postcard was sent as a reminder on June 17 if the questionnaire failed to return.
Another questionnaire was to be mailed if it was needed.
On June 25, a second survey mailing was sent out to non-respondents. This follow-up
package included a second copy of the survey questionnaire, a postage-paid return envelope,
and a second letter explaining the importance of each survey response. This mailing was to
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remind sugarcane producers about the importance of their responses. Samples of the survey
questionnaire and the postcard reminder can be found in Appendix A.1.
The survey was conducted in the twenty-five parishes reporting commercial
production of sugarcane. The mailing list used for this survey was provided by the Louisiana
Cooperative Extension Service in each parish. After confirming the addresses, 874 sugarcane
producers were targeted for the mailing. A total of 61 responses indicated they no longer
farmed, were not sugarcane farmers, were retired, or deceased. A total of 265 surveys were
returned with 248 completed, yielding an effective rate of return of 30.50 percent.
4.1.2. Survey Questions

The survey consisted of eight sections. Section I was designed to identify the
producer’s knowledge of legislation related to improving water quality. Questions targeted
the Clean Water Act and the Coastal Zone Management Act. Specific questions included the
level of knowledge concerning nonpoint source pollution control programs, whether these
programs had altered agricultural management practices, and the primary source of
information about legislation.
Section II asked questions aimed at the level of knowledge of BMPs in agriculture.
This section asked for sources of information on BMPs, as well as the level of contact with
extension personnel, and producers groups. Questions were also asked about knowledge and
participation in the Master Farmer Program and any impact on selection of management
practices.
In Section III, specific BMPs, as recommended by NRCS and the LSU AgCenter,
were included in the survey. Producers were asked to identify which BMPs they had adopted
and reasons for not adopting other BMPs. Alternative reasons for not adopting a specific
BMP ranged from “not applicable” to “seriously considering it.” Other alternative reasons
included cost of adoption, yield loss, and the need for more information. Additional questions
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in this section targeted the level of participation in cost-sharing conservation activities and
producers’ perception of the effectiveness of different BMPs.
Section IV of the survey focused on farming decisions and risk. One approach asked
producers to self-assess their level of risk averseness. A second approach used a question
designed to reveal risk preference.
Section V includes the fifteen questions in Dunlap’s New Ecological Paradigm Scale.
These questions were designed to measure respondent’s environmental attitude toward
ecological issues by expressing whether he/she strongly agreed, mildly agreed, was unsure,
mildly disagreed, or strongly disagreed to certain statement.
Section VI asked general information about the production unit, such as farm size,
ownership, debt level, location of the farm, and tenure status.
Section VII asked for the age of the producer, length of time in farming, sex,
education, and income level.
The final Section VIII was an open question. Producers were free to comment on
water quality, nonpoint source of pollution, and/or best management practices in sugarcane
production.
4. 2. Summary of Descriptive Statistics

As discussed in chapter three, the adoption or non-adoption of a given management
practice by a sugarcane producer is assumed to be a function of economic variables,
socioeconomic characteristics, institutional variables and attitudinal variables.
Adoption of Best Management Practices = f (Economic variables; Socioeconomic
variables; Institutional variables; Attitudinal variables)
In this study, the dependent variables are identified as binary variables representing
the decision to adopt a certain practice (y=1) or not to adopt a given practice (y=0). The right
hand side of the theoretical model consists of the independent variables that are hypothesized
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to determine the producer’s decision. There are 15 recommended best management practices
for sugarcane included in this study. The dependent and independent variables are identified
and coded as in tables 4-1 and 4-2.
4.2.1. Current Adoption of BMPs

One of the objectives of this study was to describe and estimate the current level of
BMP adoption by Louisiana sugarcane farmers. Results of the survey presented in Table 4.3
show that almost all the respondents implemented at least one of the Soil Erosion and
Sediment Control management practices (98.78 percent), at least one of the Nutrient
Management practices (99.19 percent), and at least one of the Pesticide Management
practices (98.79 percent) in 2003. The high rate reported indicates a significant progress in
the BMPs adoption by Louisiana’s sugarcane producers, compared to the rate of 91.93
percent, 92.38 percent, and 95.07 percent in the 1999 survey (Cardona, 1999).
Some of the management practices included in the study were considered by farmers
to be standard production practices. Further analysis of the adoption patterns of farmers
provides more understanding of the degree that BMPs have been adopted. When
implementation of at least two practices in each management measure were considered, 93.50
percent sugarcane producers implemented two of the Soil Erosion and Sediment Control
Management practices, 97.98 percent Nutrient Management practices, and 97.58 percent
Pesticide Management practices. Increasing the requirement to three and then four
management practices, the proportions were: 67.89 and 34.55 percent for the Soil Erosion
and Sediment Control management practices; 86.69 and 58.47 percent for the Nutrient
Management practices; 83.87 and 50.40 percent for the Pesticide Management practices.
Finally, under the condition that all five management practices were implemented for each
management measure the results were 6.5 percent for the Soil Erosion and Sediment Control
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Table 4.1
Binary Dependent Variables, Louisiana Sugarcane
Best Management Practice Adoption Study
Management Measures
Soil Erosion and Sediment
Control

Management
Practice
SSCP1
SSCP2
SSCP3
SSCP4
SSCP5
SSCPTWO
SSCPTHREE
SSCPFOUR
SSCPFIVE

Nutrient Management

NMP1
NMP2
NMP3
NMP4
NMP5
NMPTWO
NMPTHREE
NMPFOUR
NMPFIVE

Pesticide Management

PMP1
PMP2
PMP3
PMP4
PMP5
PMPTWO
PMPTHREE
PMPFOUR
PMPFIVE

Explanation
Use of land smoothing, precision leveling, and / or row
arrangement
Use of either succession planting or fallow acreage with a cover
crop (such as wheat, soybeans or others).
Delay stubble breakout until after April 1.
Use drop pipes or other grade stabilization structures to reduce
erosion.
Use vegetative field borders or filter strips around fields and along
ditches and streams.
A binary variable for SSCP when at least two soil erosion and
sediment control practices are implemented. (1=yes, 0=no)
A binary variable for SSCP when at least three soil erosion and
sediment control practices are implemented. (1=yes, 0=no)
A binary variable for SSCP when at least four soil erosion and
sediment control practices are implemented. (1=yes, 0=no)
A binary variable for SSCP when at least five soil erosion and
sediment control practices are implemented. (1=yes, 0=no)
Determine fertilizer applications based on soil testing and
expected yields.
Use any of the following fertilization practices: split application of
nutrients, banded application, slow-release fertilizers.
Inject fertilizers into the soil or incorporate surface applications.
Time nitrogen applications to minimize leaching the runoff losses.
Utilize alternate sources of nutrients (manure, cover crops, sludge,
or any other organic matter).
A binary variable for NMP when at least two nutrient management
practices are implemented. (1=yes, 0=no)
A binary variable for NMP when at least three nutrient
management practices are implemented. (1=yes, 0=no)
A binary variable for NMP when at least four nutrient
management practices are implemented. (1=yes, 0=no)
A binary variable for NMP when at least five nutrient
management practices are implemented. (1=yes, 0=no)
Base chemical applications (insecticides, herbicides) on economic
thresholds as determined by field scouting.
Select pest-resistant sugarcane varieties to reduce insecticide use.
Use a containment facility for mixing, loading and storage of farm
chemicals.
Calibrate spray equipment before each use.
Use any of the following for precision application of chemicals:
computer sensing to control flow rates, radar speed determination,
and / or electrostatic applicators.
A binary variable for PMP when at least two pesticide
management practices are implemented. (1=yes, 0=no)
A binary variable for PMP when at least three pesticide
management practices are implemented. (1=yes, 0=no)
A binary variable for PMP when at least four pesticide
management practices are implemented. (1=yes, 0=no)
A binary variable for PMP when at least five pesticide
management practices are implemented. (1=yes, 0=no)
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Table 4.2
Independent Variables and Expected Sign,
Louisiana Sugarcane Best Management Practice Adoption Study

Variable

Explanation

ACZMA

Awareness of the Coastal Nonpoint Pollution Control Program
as specified in the Coastal Zone Management Act (1=yes,
0=no).
Awareness of efforts to control nonpoint sources of water
pollution through the Clean Water Act (1=yes, 0=no).
Have heard the term Best Management Practices (BMPs)
(1=yes, 0=no)
Times met with extension service personnel or attend
educational programs sponsored by the extension service
during the last year.
Times attend grower meetings during the last year.
Have heard of the Master Farmer Program for sugarcane
(1=yes, 0=no).
Have participated in the Master Farmer Program training
curriculum. (1=yes, 0=no)
Think agriculture reduces the quality of water coming off
farmland.
Enrolled in at least one of the cost-share programs. (1=yes,
0=no)
A continuous variable for self perception of risk attitude.
Risk attitude as measured by facing the respondent to investing
in a specific farm venture.
Score of New Environment Paradigm
Farm size in acres
Ratio of acres of farmland owned to farm size in acres (%)
Binary variable for type of farm (1= individual operation,
0=other wise)
Plan to pass this farming operation on to a member of your
family (1=yes, 0=no)
Estimate your farm debt to be more than 40% of the total
estimated value of your farm business (1=yes, 0=no).
Age of respondent in years.
Years of being a farm operator.
Binary variable for sex of respondent (1=male, 0=female).
Education level equal to some college or higher (1=yes, 0=no)
Total gross household income equal to $125,000 or higher
(1=yes, 0=no)
Percent of your total gross household income is from farming.

ACWA
HBMP
TMSMP
TMSAM
HMFP
PMFP
AGRWQ
SHARE
SPRISK
RISKB
NEPS
FSIZE
TENURE
TYPE
PASS
DEBT
AGE
EXP
SEX
EDU
INC
PERCENT
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Expected
Sign
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Table 4.3
Percent of Respondents Implementing Selected BMPs, Louisiana Sugarcane Best Management Practice Adoption Study

Management
Measure

Soil Erosion and
Sediment Control

Nutrient
Management

Pesticide
Management

Management
Practice

Percent of
Adoption

SSCP1
SSCP2
SSCP3
SSCP4
SSCP5
NMP1
NMP2
NMP3
NMP4
NMP5
PMP1
PMP2
PMP3
PMP4
PMP5

92.28
31.12
61.57
82.04
37.71
94.74
79.75
15.32
97.14
70.54
95.92
51.24
93.09
41.42
68.44

Percent
Compliance
Under
Condition of
at Least One
Practice
98.78

Percent
Compliance
Under
Condition of
at Least Two
Practices
93.50

Percent
Compliance
Under
Condition of
at Least Three
Practices
67.89

Percent
Compliance
Under
Condition of
at Least Four
Practices
34.55

Percent
Compliance
Under
Condition of
at Least Five
Practices
6.50

99.19

97.98

86.69

58.47

9.27

98.79

97.58

83.87

50.40

13.71
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Management measure, 9.27 percent for the Nutrient Management, and 13.71 percent for the
five Pesticide Management measure.
Comparatively low adoption rates were found across BMP practices due to different
reasons (Table 4.4). In the category of Soil Erosion and Sediment Control Management, the
adoption rates of either succession planting or fallow acreage with a cover crop (SSCP2) and
vegetative field borders or filter strips around fields and along ditches and streams (SSCP5)
were 31 percent and 38 percent, respectively, mainly due to a belief that the practice costs too
much or not applicable. Among Nutrient Management Practices, only 15 percent farmers
implemented injecting fertilizers into the soil or incorporate surface applications (NMP3),
mainly because the practice was considered not applicable. Fifty-one percent of the
responding producers adopted pest-resistant sugarcane varieties to reduce insecticide use
(PMP2), and the rate is expected to rise in the future, since 20 percent producers are seriously
considering it. Only 41 percent of producers are calibrating spray equipment before each use
(PMP4), largely due to high cost of implementation.
4.2.2. Economic and Socio-Economic Variables

Descriptive statistics related to the farmer’s characteristics are presented in Tables
4.5.and 4.6. The average age of respondents to the survey was 48 years old and farmer’s age
ranges from 25 to 74. Most farmers were males (99 percent). The average years of experience
in sugarcane farming was 24 years. In terms of education, 5 percent of the respondents
attained grade school, 47 percent were high school graduates, 11 percent attained trade or
technical school, 32 percent had a college degree, and 4 percent completed graduate or
professional school.
Fifty-seven percent (Table 4.5) of the respondents reported a total gross household
income of less than $124,999, 13 percent were between $125,000 and $249,999, 9 percent
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Table 4.4
Sugarcane Producers Adoption of BMPs, Louisiana Sugarcane Best Management Practice Adoption Study

Management
Measure

Practices

Pesticide
Management

Practices Not Adopting
Never
Not
Heard of it Applicable

Cases

7

Risk of Yield
Loss Too
High
0

1

4

246

13

46

31

2

45

241

17

18

6

13

5

34

242

201

9

9

10

1

4

11

245

SSCP5

89

17

31

27

5

14

53

236

NMP1

234

4

3

1

1

1

3

247

NMP2

193

6

12

17

2

2

10

242

NMP3

36

20

38

47

8

3

83

235

NMP4

238

0

2

1

2

1

1

245

NMP5

170

9

17

7

3

4

31

241

PMP1

235

1

4

1

1

2

1

245

PMP2

124

46

21

30

0

1

20

242

PMP3

229

5

1

2

0

1

8

246

PMP4

99

25

23

65

0

1

26

239

PMP5

167

12

9

8

27

3

18

244

SSCP1
Soil Erosion SSCP2
and Sediment
SSCP3
Control
SSCP4

Nutrient
Management

Practices
Adopted

Need More
Information

Implementation
Cost too high

227

Seriously
Considering
it
6

1

75

29

149
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Table 4.5
Frequency Distribution for Farm Operator Characteristics,
Louisiana Sugarcane Best Management Practice Adoption Study
Gender
Answers
Male
Female
Number
243
3
%
98.78
1.22
Age
Years
< =30
31 to 39
40 to 49
Number
10
49
74
%
4.05
19.84
29.96
Experience in Sugarcane Operation
Years
<=10
11 to 19
20 to 29
Number
35
48
88
%
14.17
19.43
35.63
Educational Attainment
School
Grade
High
Trade or
School
School
Technical
Number
12
115
28
%
4.90
46.94
11.43
Household Income
Income
$0 $125,000 - $250,000
$124,999 249,999
- $374,999
Number
135
31
21
%
56.96
13.08
8.86
Percent of Household Income from Farming
Percent
<25
26 to 50
51 to 75
Number
14
18
34
%
5.86
7.53
14.23
Farm Type
Type
Number
%

50 to 59
70
28.34

60 to 69
41
16.60

30 to 39
55
22.27

>= 40
21
8.50

College
79
32.24

Graduate or
Professional
11
4.49

$375,000 $499,999
15
6.33

$500,000
- $999,999
24
10.13

>= 70
3
1.21

$1,000,000
or more
11
4.64

>75
173
72.38

Individual Partnership Family
Non-family
Operation
Corporation Corporation
85
47
99
15
34.55
19.11
40.24
6.10

Do you plan to pass this farming operation on to a member of your family?
Answer
Yes
No
Number
162
81
%
66.67
33.33
Do you estimate your farm debt level to be more than 40% of the total estimated value of your
farm business?
Answer
Yes
No
Number
101
141
%
41.74
58.26
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Table 4.6
Summary Statistics for Economic and Socioeconomic Variables, Louisiana Sugarcane Best Management Practice Adoption Study
Variable
SPRISK
RISKB
DEBT
AGE
EXP
SEX
EDU
INC
PERCENT
PASS
TYPE
SCO
FLO
OTHO
CATO
OWNED
SCL
FLL
OTHL
CATL
LEASED
SUGARCANE
FSIZE
TENURE

Explanation
A continuous variable for self perception of risk attitude. (1=risk
averse, 10=risk taker)
Risk attitude as measured by facing the respondent to investing
in a specific farm venture.
Whether the firm debt level is more than 40% of the total
estimated value of the farm business
Age of respondent in years.
Years of being a farm operator.
Binary variable for sex of respondent (1=male, 0=female).
Education level equal to some college or higher (1=yes, 0=no)
Total gross household income equal to $125,000 or higher
(1=yes, 0=no)
Percent of your total gross household income is from farming.
Whether the farm operator plan to pass this farming operation on
to a member of his/her family (1=yes, 0=no)
Binary variable for type of farm (1= individual operation,
0=other wise)
Sugarcane acreage owned.
Fallow acreage owned.
Other crops acreage owned.
Cattle acreage owned.
Total acreage owned.
Sugarcane acreage leased.
Fallow acreage leased.
Other crops acreage leased.
Cattle acreage leased.
Total acreage leased.
Total sugarcane acreage (own and leased).
Total farm size in acres
Ratio of acres of farmland owned to farm size in acres (%)
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Mean
4.21

stndard Dev.
2.42

Minimum
1

Maximum
10

Observation
238

1.77

0.67

1

4

239

0.4

0.49

0

1

242

48.34
23.72
0.99
0.37
0.43

10.42
10.68
0.11
0.48
0.50

25
1
0
0
0

74
56
1
1
1

247
247
246
245
237

82.21
0.67

24.85
0.47

0
0

100
1

239
243

0.35

0.48

0

1

246

193.97
40.94
14.83
11.06
260.80
956.48
172.52
69.97
19.34
1218.30
1150.45
1479.11
0.83

497.51
152.15
78.55
78.48
659.16
847.25
226.18
258.18
99.56
1061.54
972.90
1246.81
0.30

0
0
0
0
0
0
0
0
0
0
0
0
0

3400
1600
1000
900
4900
4700
1200
2500
1000
6520
6600
10830
1

248
248
248
248
248
248
248
248
248
248
248
248
243

were between $250,000 and $374,999, and 6 percent were in the $375,000 to $499,999 range.
About 10 percent of respondents reported an income between $500,000 and $999,999 and 5
percent respondents indicated an income above $1,000,000. Most farm operators (67
percent), when asked whether they planned to pass the farm operation on to a member of
their family, provided a positive answer (Table 4.6). The percent of total gross household
income from farming averaged 82 percent. About 42 percent of the respondents believed that
their farm debt level was more than 40 percent of the total estimated value of farm business.
Farm characteristics focused on farm type and farm size. Most farms (40 percent) were
family corporation (Table 4.5), followed by individual operation (35 percent), partnership (19
percent) and non-family corporation (6 percent). The average farm size for sugarcane
production was 1,150 acres (Table 4.6). While only an average of 194 acres were owned by
sugarcane producers, which indicated that most sugarcane producers chose to lease land
instead of owning it. An average of 956 acres sugarcane land was leased in 2003.
4.2.3 Institutional Variables

A summary of statistics for institutional variables is presented in Table 4.7.
Awareness of legislation related to improving water quality was reported in Table 4.8. When
asked whether the respondent was aware of the Coastal Nonpoint Pollution Control Program
as specified in the Coastal Zone Management Act (ACZMA), 60 percent responded
positively.

As to the awareness of the Clean Water Act (ACWA), 79 percent of the

respondents provided a positive answer. Meanwhile, 81 percent and 80 percent respondents
indicated that they modified agricultural management practices as a result of their
understanding of the Coastal Nonpoint Pollution Control Program and Clean Water Act
(Table 4.8). Sixty-three percent sugarcane producers obtained information about the Coastal
Nonpoint Pollution Control Program from the Louisiana Cooperative Extension Service
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Table 4.7
Summary Statistics for Institutional and Environmental Attitudinal Variables I,
Louisiana Sugarcane Best Management Adoption Study
Variable
ACZMA
ACWA
HBMP
BMPIWQ
TMSMP
TMSAM
HMFP
PMFP
RMFP
AGRWQ
SHARE
CSAP1
CSAP2
CSAP3
CSAP4
NEPS

Explanation
Awareness of the Coastal Nonpoint Pollution Control Program as specified in
the Coastal Zone Management Act (1=yes, 0=no).
Awareness of efforts to control nonpoint sources of water pollution through
the Clean Water Act (1=yes, 0=no).
Have heard the term Best Management Practices (BMPs) (1=yes, 0=no)
Think that the use of Best Management Practices for sugarcane would
improve the quality of water compared to conventional production practices.
(1=yes, 0=no)
Times met with extension service personnel or attend educational programs
sponsored by the extension service during the last year. (1=yes, 0=no)
Times attend grower meetings during the last year.
Have heard of the Master Farmer Program for sugarcane (1=yes, 0=no).
Have participated in the Master Farmer Program training curriculum. (1=yes,
0=no)
Have modified agricultural management practices as a result of the Master
Farmer Program. (1=yes, 0=no)
Think agriculture reduces the quality of water coming off farmland. (1=yes,
0=no)
Enrolled in at least one of the cost-share programs. (1=yes, 0=no)
Participation in cost-sharing programs for land smoothing, precision leveling,
and/or row arrangement. (1=yes, 0=no)
Cost-shared using of drop pipes or other grade stabilization structures to
reduce erosion. (1=yes, 0=no)
Cost-shared using of alternate sources of nutrients (manure, cover crops,
sludge, or any other organic matter). (1=yes, 0=no)
Cost-shared using of containment facility for mixing, loading and storing
farm chemicals. (1=yes, 0=no)
The New Environmental Paradigm Scale Scores.
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Mean
0.60

Standard Dev.
0.49

Minimum
0

Maximum
1

Observations
244

0.79

0.41

0

1

243

0.88

0.32

0

1

246

0.91

0.29

0

1

213

3.16

3.62

0

35

244

2.74
0.78
0.34

2.82
0.73
0.47

0
0
0

35
1
1

247
248
247

0.35

0.48

0

1

235

0.49

0.50

0

1

241

0.70
0.33

0.46
0.47

0
0

1
1

244
244

0.61

0.49

0

1

244

0.10

0.28

0

1

243

0.23

0.42

0

1

243

45.61

9.53

22

67

246

Table 4.8
Summary Statistics for Institutional and Environmental Attitudinal Variables II,
Louisiana Sugarcane Best Management Adoption Study

Question : Are you aware of the Coastal Nonpoint Pollution Control Program as
specified in the Coastal Zone Management Act?
Answers:
Yes
No
Number:
146
98
%
59.84
40.16
Question : Have you modified agricultural management practices as a result of your
understanding of the Coastal Nonpoint Pollution Control Program?
Answers:
Yes
No
Number:
121
28
%
81.21
18.79
Question : Are you aware of efforts to control nonpoint sources of water pollution
through the Clean Water Act?
Answers:
Yes
No
Number:
192
51
%
79.01
20.99
Question : Have you modified agricultural management practices as a result of your
understanding of the Clean Water Act?
Answers:
Yes
No
Number:
160
38
%
80.81
19.19
Question : What is your primary source of information about the Coastal Nonpoint
Pollution Control Program?
Farm
Government
Answers: Louisiana
Media: tv,
Other
organizations Agency
Cooperative radio,
farmers,
Extension
magazines, friends,
Service
or internet
relatives or
neighbors
Number: 94
7
6
18
24
%
63.09
4.70
4.03
12.08
16.11
Question: What is your primary source of information about the Clean Water Act?
Farm
Government
Media: TV, Other
Answers: Louisiana
organizations Agency
farmers,
Cooperative radio,
magazines, friends,
Extension
relatives or
or internet
Service
neighbors
Number: 122
15
5
28
27
%
61.93
7.61
2.54
14.21
13.71
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(Table cont.)
Question: Have you ever heard the term Best Management Practices (BMPs)?
Answers:
Yes
No
Number:
217
29
%
88.21
11.79
Question: Do you think that the use of Best Management Practices for sugarcane
would improve the quality of water compared to conventional production practices?
Answers:
Yes
No
Number:
194
19
%
91.08
8.92
Question: Have you heard of the Master Farmer Program for sugarcane, sponsored
by the LSU AgCenter?
Answers:
Yes
No
Number:
183
64
%
74.09
25.91
Question: Have you participated in the Master Farmer Program training curriculum?
Answers:
Yes
No
Number:
84
163
%
34.01
65.99
Question: Have you modified agricultural management practices as a result of the
Master Farmer Program?
Answers:
Yes
No
Number:
82
153
%
34.89
65.11
Question: Do you think agriculture reduces the quality of water coming off farmland?
Answers:
Yes
No
Number
118
123
%
48.96
51.04
Question: What is your primary source of information about Best Management
Practices?
Farm
Government
Media: TV, Other
Answers: Louisiana
organizations Agency
farmers,
Cooperative radio,
magazines, friends,
Extension
relatives or
or internet
Service
neighbors
Number: 166
7
4
18
23
%
76.15
3.21
1.83
8.26
10.55
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(LCES). The primary source of information about the Clean Water Act was also the LCES
(62 percent).
Survey responses in Table 4.8 showed that 88 percent of respondents had heard the term
Best Management Practices (BMPs). A significant percentage of respondents (91 percent)
thought the use of BMPs for sugarcane would improve the quality of water (BMPIWQ)
compared to conventional production practices. However, in Table 4.8, the majority of
producers (51 percent) thought agriculture would not reduce the quality of water coming off
farmland. When asked questions related to Master Farmer Program, 78 percent of the
respondents had heard of it (Table 4.7), but only 34 percent had participated in the training
curriculum (Table 4.8). Again, Louisiana Cooperative Extension Service was found to play
an important role in BMP promotion. Seventy-six percent of the respondents chose LCES as
their primary source of information about Best Management Practices.
Survey responses showed that the average number of times that sugarcane producers
met with extension service personnel or attended educational program sponsored by
extension personnel services was 3.16 times in 2003 (Table 4.7). On average, respondents
also attended 2.74 grower meetings in the same period.
Another important institutional factor was participation in cost-sharing programs
(Table 4.7). Survey responses indicated that the program with the highest participation rate
was found in the using of drop pipes or other grade stabilization structures to reduce erosion
(61 percent). It was also indicated that 33 percent of producers participated in programs for
land smoothing, precision leveling, and/or row arrangement, 23 percent of producers in
programs using of containment facility for mixing, loading and storing farm chemicals, and
10 percent in programs using alternate sources of nutrients.
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4.2.4. New Ecological Paradigm Scale

Table 4.9 presents a summary of the distribution of the sugarcane producer’s
responses to the NEP statements. Agreement with the eight odd-numbered statements and
disagreement with the seven even-numbered statements imply a pro-environmental view.
Using a scale of 1 to 5, with 5 equal to strongly agree, a score can be calculated for each
respondent.

The maximum score of 75 indicates a strong pro-ecological position. The

average score of 45.61 by the survey respondents indicated a neutral attitude toward
ecological issues by sugarcane producers in Louisiana.
Further analysis of the data reveals more about the range of ecological attitudes of the
respondents. The frequency distribution showed that more than 50 percent of the respondents
indicated a pro-ecological view toward statements 3, 7, 9, 13. More than 90 percent of
respondents believed that humans are still subject to the laws of nature despite our special
abilities (statement 9).
Statements 4, 6, and 11 found more than 50 percent of respondents with an antiecological view. To be more specific, 56 percent producers thought that human ingenuity will
insure that we do NOT make the earth unlivable; 88 percent respondents believed that the
earth has plenty of natural resources if we just learn how to develop them; and 51 percent of
respondents disagree with the statement that the earth is like a spaceship with very limited
room and resources.
Statements 8, 10, and 15 received higher proportions of “unsure” responses. Thirty
percent of the responses were unsure of the statement that the balance of nature is strong
enough to cope with the impact of modern industrial nations. 36 percent of the producers
were uncertain about the belief that the so-called “ecological crisis” facing humankind has
been greatly exaggerated. And 33 percent of the respondents were indecisive about whether
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Table 4.9
Frequency Distributions Associated with the NEP Statements, Louisiana Sugarcane
Best Management Adoption Study

No

NEP STATEMENTS

SA

Percentage of Responses
MA
U
MD

SD
1

We are approaching the limit of the number of
people the earth can support.

14.23

22.36

23.17

18.70

21.54

2

Humans have right to modify the natural
environment to suit their needs.

11.02

29.39

18.78

22.45

17.96

3

When Humans interfere with nature it often
produces disastrous consequences.

25.61

32.11

14.23

20.33

7.72

4

Human ingenuity will insure that we do NOT
make the earth unlivable.

22.04

34.29

28.57

9.80

5.31

5

Humans are severely abusing the environment.

17.55

30.61

14.29

25.71

11.84

6

The earth has plenty of natural resources if we just
learn how to develop them.

45.71

42.45

6.94

3.27

1.63

7

Plants and animals have as much right as humans
to exist.

32.11

23.98

10.57

19.11

14.23

8

The balance of nature is strong enough to cope
with the impacts of modern industrial nations.

5.69

19.51

30.49

29.67

14.63

9

Despite our special abilities, humans are still
subject to the laws of nature.

50.81

39.43

8.13

1.63

0

10

The so-called “ecological crisis” facing
humankind has been greatly exaggerated.

14.34

31.97

36.48

13.93

3.28

11

The earth is like a spaceship with very limited
room and resources.

8.50

25.91

14.57

32.39

18.22

12

Humans were meant to rule over the rest of
nature.

18.03

27.46

18.85

19.26

16.39

13

The balance of nature is very delicate and easily
upset.

23.36

41.39

14.75

16.39

4.10

14

Humans will eventually learn enough about how
nature works to be able to control it.

4.88

23.17

26.42

27.24

18.29

15

If things continue on their present course, we will
soon experience a major ecological catastrophe.

7.72

17.07

32.52

27.24

15.45
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humankind would soon experience a major ecological catastrophe if things continue on their
present course.
4. 3. Empirical Framework

The estimation procedure consists of 3 phases, following procedures previously
developed by Cardona (1999). In Phase I, all hypothesized independent variables were
included in the single-probit models for each Best Management Practice. A multi-correlation
analysis was conducted to eliminate redundant variables. The results can be found in
Appendix B. The analysis indicated that there was a high degree of correlation between the
variables of AGE and EXP, with a value of 0.79. AGE was chosen in the model for better
objectivity. High correlation was also found between the variables of TMSMP and TMSAM.
TMSMP was left in the model because we are more interested in the valuation of extension
service personnel and educational programs.
In Phase II, Multivariate Probit models were constructed based on the results of single
probit models estimated in the former phase. In Phase II, only those regressors that were
significant in Phase I, at least at the 25% significance level, were included in the models, to
ensure convergence of the multivariate models to be constructed and provide more efficient
estimates (Hendry, 1995; Banerjee and Hendry, 1997).
Phase III provides us with the estimation of several scenarios. One scenario indicates
the situation that at least two management practices be implemented for each management
measure. The second one requires a least three management practices be implemented for
each management measure. The third and fourth scenarios focus on the situation that four and
then all the management practices, respectively, be implemented for each management
measure.
4.3.1. Phase I Estimation of the Single Probit Models

As discussed above, a series of single probit models were constructed as follows:
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BMPi = F (ACZMA, ACWA, HBMP, TMSMP, HMFP, PMFP, AGRWQ, SHARE, SPRISK,
RISKB, NEPS, FSIZE, TENURE, TYPE, PASS, DEBT, AGE, SEX, EDU, INC, PERCENT,
ei * )
Where:
BMPi = 1 if the sugarcane producer has adopted the ith BMP; 0 otherwise.
ei * = Error term
Fifteen models were estimated using LIMDEP 8.0 (Green, 2003). The explanatory
variables are defined in Table 4.2. Results are reported in Table 4.10, 4.11, and 4.12.
According to the results reported in Table 4.10, the variables ACZMA, ACWA,
TMSMP, FSIZE, TYPE, PASS and AGE were significant at the 25 percent significance level
for the SSCP1 practice and were selected to enter Phase II. For SSCP2, the variables that
proved to be significant at the 25 percent significance level are HMFP, FSIZE, TYPE, SEX,
EDU, INC and PERCENT. For the SSCP3 practice, the variables that are significant enough
to enter Phase II were HMFP and RISKB. For the SSCP4 practice, eight variables, namely,
ACZMA, HBMP, HMFP, RISKB, FSIZE, PASS, DEBT and EDU were significant at a 25
percent significance level and therefore enter Phase II. Finally, for SSCP5, the variables
ACZMA, ACWA, HMFP, PMFP, AGRWQ, and FSIZE were selected to enter Phase II.
Table 4.11. presents the results of the single probit models evaluating the best
management for nutrient management measures. Again, only variables significant above the
25 percent significance level are selected to enter the next phase. For NMP1, the selected
variables were SHARE, NEPS, PASS, and AGE. For NMP2, the significant variables were
HMFP, SHARE, FSIZE, SEX, and EDU. Selected variables for NMP3 were ACZMA,
ACWA, HMFP, FSIZE, PASS, DEBT, and PERCENT. For NMP4, the selected variables
included AGRWQ, SPRISK, RISKB, FSIZE, TYPE, and AGE. Finally, the variables for
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Table 4.10 Single-Probit Model Screening for Soil Erosion and Sediment Control Practices,
Louisiana Sugarcane Best Management Practice Adoption Study
Variable

SSCP1

SSCP2

CONSTANT
ACZMA
ACWA
HBMP
TMSMP
HMFP
PMFP
AGRWQ

Coeff.
2.5155***
0.3771*
-0.3805*
-0.9471E-03
0.1331E-02 *
0.2872
-0.2282E-02
-0.2732E-02

Std.Err
0.9154
0.3150
0.3149
0.0107
0.9963E-03
0.3056
0.0134
0.8494E-02

Coeff.
-0.8515**

SHARE
SPRISK
RISKB

-0.2114E-02
0.1927E-03
-0.3893E-04

NEPS
FSIZE
TENURE
TYPE
PASS

SSCP3

SSCP4

0.0590
0.3881
-0.3676E-03
0.5367***
0.2296
0.2220E-03

Std. Err
0.4554
0.2181
0.2181
0.3734
0.9104E-03
0.2570
0.2084
0.5593E-03

Coeff.
0.2696
0.2738E-02
-0.2596E-02
-0.2809E-02
-0.9681E-02
0.4269***
0.2818E-02
-0.4109E-03

Std. Err
0.5992
0.6812E-02
0.6752E-02
0.9652E-02
0.9755E-02
0.2048
0.7713E-02
0.5638E-03

Coeff.
4.1987
-0.5683***
-0.2833
0.8168***
-0.1806E-02
0.5697***
-0.2264E-02
-0.4293E-03

Std. Err
103.1225
0.2875
0.3380
0.3833
0.4317E-02
0.2512
0.8956E-02
0.6785E-03

0.0141
0.7076E-03
0.7277E-03

-0.5225E-03
-0.3157E-03
0.9414E-04

0.6581E-03
0.4591E-03
0.5958E-03

0.6923E-03
0.4933E-03
0.6510E-03

-0.2295E-02
-0.8160E-03
0.1070E-02**

-0.9554E-03
0.3235E-03**

0.5418E-02
0.2187E-03

0.2126E-02
0.9126E-04

0.2475E-02
0.7404E-04

0.25019E-03
-0.7567***

0.7484E-03
0.3193

0.7637E-03

0.7339E-03
0.2129
0.6539E-03

-0.3627
0.2048
0.0574

0.3290
0.1989
0.1894

-0.0126
0.4286E03***
0.1454E-03
0.1143
0.2309E02***

DEBT
AGE
SEX
EDU
INC

0.1481E02**
-0.3408
-0.0173*
-0.1938
0.2028
-0.2775E-02

0.1742E-02
-0.1805E03***
0.1432E-03
-0.4095**
-0.1553E-03

-0.5979E-03
-0.6344E-04
0.1379E02***
-0.2527E-02
-0.3752E-04

0.2994
0.0135
0.3367
0.3337
0.0132

0.1077E-02
0.3353E-02
0.1903
0.1903
0.6676E-03

0.1626E-02
0.3361E-02
0.6668E-02
-0.4023E-02
0.5834E-03

0.1843E-02
0.7924E-02
0.0100
0.9008E-02
0.5985E-03

PERCENT

-0.5068E-04

0.1348E-02

-0.5632E-03
-0.2920E-02
-0.3317**
0.3334**
-0.1053E02**
0.1302E—
02**

0.8949E03**

-0.5222E-03

0.7128E-03

-0.0630

*Estimates significant at the 25% level.
**Estimates significant at the 15% level.
*** Estimates significant at the 5% level
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SSCP5
Std. Err
0.3176
0.2053
0.2052
0.0112
0.8047E-03
0.2352
0.2021
0.5274E-03

0.5679E-02
0.7619E-03
0.5969E-03

Coeff.
-1.4039***
-0.3259**
0.3259**
-0.3288E-02
0.3924E-03
0.5099***
0.4754***
-0.1031E02**
0.3232E-02
0.5915E-03
-0.2096E-03

0.0119
0.1508E-03

0.1847E-02
0.1268E-03**

0.2587E-02
0.7721E-04

0.7296E-03
0.2489
0.7984E-03

-0.4924E-03
0.5748E-02
0.2970E-03

0.6743E-03
0.0384
0.7233E-03

-0.3272**
0.9497E-02
-4.2786
0.2931*
-0.4567E-02

0.2158
0.0104
103.1190
0.2519
0.0694

0.6430E-04
0.3499E-02
0.1846E-02
-0.3518E-02
0.1108E-03

0.1019E-02
0.3559E-02
0.8712E-02
0.8263E-02
0.6255E-03

-0.3516E-03

0.1321E-02

-0.4767E-03

0.6007E-03

0.0104
0.5252E-03
0.5450E-03

Table 4.11 Single-Probit Model Screening for Nutrient Management Practices,
Louisiana Sugarcane Best Management Practice Adoption Study
Variable

NMP1

NMP2

CONSTANT
ACZMA
ACWA
HBMP
TMSMP
HMFP
PMFP
AGRWQ
SHARE
SPRISK
RISKB
NEPS
FSIZE

Coeff.
8.4496
-0.0165
-0.1528E-02
-0.1827
-0.7001E-03
0.0462
-0.2351E-02
0.3129E-03
0.1500E-02***
0.2454E-03
-0.2191E-02
-0.0246 **
0.4579E-04

Std.Err
98.3798
0.3108
0.0168
0.3401
0.3372E-02
0.3250
0.8181E-02
0.7199E-03
0.7211E-03
0.7330E-03
0.9469E-02
0.0160
0.1266E-03

Coeff.
0.7350
-0.2974E-02
0.4308E-02
0.3430E-02
-0.1844E-03
0.3192*
-0.3060E-02
-0.2889E-02
-0.5037***
-0.4699E-03
-0.2438E-02
-0.7691E-02
0.1197E-03*

Std. Err
0.7453
0.0135
0.0135
0.6828E-02
0.8062E-03
0.2304
0.8595E-02
0.7896E-02
0.2359
0.6539E-03
0.5811E-02
0.0105
0.8934E-04

TENURE
TYPE
PASS

-0.1988E-02
0.2012
-0.4722*

0.0162
0.2662
0.3370

-0.3865E-02
-0.4208E-02
-0.3016E-02

DEBT
AGE
SEX
EDU
INC

-0.0949
-0.0182*
-4.3293
-0.1718
0.4063E-03

PERCENT

-0.1353E-02

0.2777
0.0132
98.3733
0.3025
0.1023E02
0.1990E02

NMP3

NMP4

NMP5

Std. Err
1.2718
0.4193
0.4194
0.5124
0.0440
0.3494
0.7632E-02
0.0334
0.0122
0.7315E-02
0.2361
0.7452E-02
0.2457E-03

Coeff.
-0.1301
0.3689E-02
-0.2891E-02
-0.0848
-0.1609E-02
0.0697
-0.8305E-02
0.8604E-03**
0.7512E-03
0.7560E-03**
-0.9872E-03**
0.3331E-03
0.1584E-03**

Std. Err
0.3936
0.0130
0.0130
0.3148
0.1712E-02
0.2306
0.2086
0.5272E-03
0.6584E-03
0.4727E-03
0.6727E-03
0.1183E-02
0.9169E-04

Coeff.
-8.6189
-0.0464
0.0458
0.2193E-02
0.8312E-03
-0.7153***
0.4206**
0.2833E-02
0.2235
-0.3544E-03
0.4228E-02
0.0133
-0.1616E-04

Std. Err
143045.37
0.2602
0.2602
0.0111
0.9174E-03
0.2877
0.2783
0.8563E-02
0.2740
0.7787E-03
0.1112
0.0124
0.1007E-03

0.0475
0.0110
0.0133

Coeff.
2.2302**
-1.0888***
1.0877***
-0.2781
-0.0227
0.4760*
-0.1184E-02
-0.2671E-02
-0.1860E-02
-0.2146E-02
-0.1498
0.8151E-02
0.4929E03***
-0.2209
-0.1408
0.1221E-02**

0.5472
0.3338
0.7935E-03

-0.6787E-04
0.6207***
-0.4076E-03

0.7607E-03
0.2096
0.7041E-03

0.5549*
0.2843
-0.2325E02***

0.4452
0.2575
0.8285E-03

-0.1877
0.6312E-03
0.4685**
-0.2836*
-0.3428E-04

0.1910
0.9552E-02
0.2820
0.2061
0.6232E-03

-0.3494*
-0.9329E-02
0.1138
-0.0955
-0.3012E-02

0.3008
0.0140
0.3351
0.3332
0.0102

0.4875E-03
0.3714E-02*
0.1157
-0.1120
-0.3777E-03

0.1084E-02
0.2937E-02
0.1917
0.1917
0.6390E-03

0.1421
-0.0113
6.7757
0.7599***
-0.5040E-04

0.2315
0.0114
143045.37
0.2566
0.6965E-03

-0.3965E-03

0.6609E-03

-0.9348E02*

0.6890E02

-0.2600E-03

0.6474E-03

-0.5960E-03

0.7292E-03

*Estimates significant at the 25% level.
**Estimates significant at the 15% level
*** Estimates significant at the 5% level
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Table 4.12 Single-Probit Model Screening for Pesticide Management Practices,
Louisiana Sugarcane Best Management Practice Adoption Study

Variable

PMP1

PMP2

PMP3

PMP4

Coeff.
5.5545
0.0459
-0.0472
-0.1780
-0.0243
-0.2732
-0.1440E-02
-0.2094E-02
0.1121E-02*
-0.1738E-02
-0.3048E-02

Std.Err
103.8825
0.3355
0.3356
0.2968
0.0407
0.3721
0.9876E-02
0.0107
0.7948E-03
0.5923E-02
0.0484

Coeff.
1.1676**
-0.0300
0.0304
-0.1301
-0.0299*
0.1383
-0.3041E-02
-0.7322E-04
-0.4021E-03
-0.2264E-03
-0.2739E-02

Std. Err
0.7079
0.2030
0.2029
0.1462
0.0248
0.2163
0.9032E-02
0.5540E-03
0.7379E-03
0.5130E-03
0.4366E-02

Coeff.
0.2673
-0.3600E-02
0.3308E-02
-0.1026E-03
0.4045E-03
-0.1024
-0.2988E-02
0.1936E-03
0.8138E-03
-0.4192E-03
0.5595E-03

Std. Err
0.9286
0.0135
0.0134
0.1103E-02
0.8318E-03
0.2021
0.8167E-02
0.4934E-03
0.7513E-03
0.4837E-03
0.5679E-03

Coeff.
2.0468**
0.5319E-02
-0.1182E-02
-0.1987E-02
-0.4758E-02
0.0273
-0.2046E-02
0.9879E-03**
-0.9011***
0.5583E-03
-0.2272*

Std. Err
1.1995
0.7844E-02
0.7190E-02
0.0124
0.4464E-02
0.3489
0.7785E-02
0.6370E-03
0.4286
0.6387E-03
0.1743

0. 7583E-02
0.2279E-03

-0.9137E-02
0.8126E-04

0.9519E-02
0.8011E-04

-0.5307E-03
0.5517E-05

0.1451E-02
0.7110E-04

-0.4178E-02
0.2819E-03**

TENURE

0 .8802E-03
0.4769E03***
-0.3971

0.6960

-0.1787*

0.1499

0.8706E-03

TYPE
PASS

0.1828
-0.1810E-02

0.2937
0.9273E-02

0.1368
-0.3729E-02

0.1453
0.0280

-0.1486E02**
0.1071E-03
-0.3873E-04

DEBT
AGE
SEX
EDU
INC
PERCENT

-0.1540
0.8147E-02
-4.1488
0.1520
-0.2026E-02
-0.1158E-02

0.2207
0.0142
103.8764
0.2211
0.8839E-02
0.3397E-02

0.0426*
-0.5651E-02
0.0427*
-0.0454*
0.2714E-03
-0.4201E-03

0.0303
0.8479E-02
0.0316
0.0327
0.5675E-03
0.6394E-03

0.1322E-02*
-0.0243***
0.9218
0.3883***
-0.5479E-04
-0.5478E-03

CONSTANT
ACZMA
ACWA
HBMP
TMSMP
HMFP
PMFP
AGRWQ
SHARE
SPRISK
RISKB
NEPS
FSIZE

*Estimates significant at the 25% level.
**Estimates significant at the 15% level
** Estimates significant at the 5% level
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PMP5
Std. Err
0.6209
0.2019
0.2018
0.0108
0.9787E-03
0.2195
0.2122
0.4923E-03
0.0176
0.4799E-03
0.6396E-03

0.0153
0.1760E-03

Coeff.
-0.9417**
0.1202
-0.1209
0.2624E-02
0.3720E-03
-0.3211**
-0.1742
-0.2576E-04
0.4223E-02
-0.2863E-04
-0.1016E02**
0.2130E-02
0.1077E-03*

0.8275E-03

0.8449E-03

0.4332*

0.3312

0.1413E-02
0.6654E-03

0.2229*
-0.1982

0.1750
0.3229

0.2040
0.7521E-03

0.1041E-02
0.8279E-02
0.8199
0.1872
0.5698E-03
0.5899E-03

-0.5406**
0.3186E-02
0.7494**
-0.2030
-0.5630E-02
-0.1190E-02

0.2765
0.0143
0.3862
0.2820
0.0110
0.2419E-02

0.5582***
-0.1560E02***
-0.1213
-0.5915E-03
0.2795
-0.1618
-0.2102E-03
-0.2679E-03

0.2353E-02
0.7586E-04

0.1788
0.8557E-02
0.2612
0.1936
0.6075E-03
0.6666E-03

NMP4 which were significant to enter phase II were: HMFP, PMFP, TENURE, PASS, and
EDU.
In Table 4.12, the value of the coefficients and standard errors for best management
practices for pesticide management practices are presented. For practice PMP1, the variables
that were significant at the 25 percent significance level include SHARE and FSIZE. For
PMP2, those variables were TMSMP, TENURE, DEBT, SEX, and EDU. For practice PMP3,
the selected variables were TENURE, DEBT, AGE, and EDU. Seven variables in PMP4
were to enter Phase II. They were AGRWQ, SHARE, RISKB, FSIZE, TYPE, DEBT, and
SEX. Finally, for practice PMP4, the significant variables included HMFP, RISKB, FSIZE,
TENURE, TYPE, and PASS.
4.3.2. Phase II Estimation of the Multivariate Probit Models

Phase I was implemented to set up the basis for a multivariate probit model for each
set of management practices within a management measure. Tables 4.13, 4.14, and 4.15
present the results of the multivariate probit models for the three management measures. The
value of the log likelihood function, as well as coefficient and standard errors, was reported
in the tables.
For the soil erosion and sediment control management measure, none of the variables
carried forward from Phase I were statistically significant at the 10 percent level for SSCP1.
It should be noted that five variables, ACZMA, TMSMP, FSIZE, PASS, and AGE had the
expected sign. Two variables, ACWA and TYPE had opposite signs.
For SSCP2, the variable HMFP, representing the recognition of the Master Farmer
Program for sugarcane, was significant at the 1 percent significance level. As expected,
having heard of the Master Farmer Program had a positive impact on the use of either
succession planting or fallow acreage with a cover crop. SEX, EDU, and INC were
significant at the 10 percent significance level. Both SEX and EDU have the expected sign.
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Table 4.13 Multivariate Probit for Soil Erosion and Sediment Control Management
Practices, Louisiana Sugarcane Best Management Practice Adoption Study
Variable

Coefficient
Index Function For SSCP1
CONSTANT
1.9920*
ACZMA
0.2699
ACWA
-0.2733
TMSMP
0.1513E-02
FSIZE
0.3904E-03
TYPE
-0.5877
PASS
0.8774E-03
AGE
-0.0141
Index Function For SSCP2
CONSTANT
-0.7286**
HMFP
0.7237***
FSIZE
-0.1308E-03
TYPE
-0.2778
SEX
-0.3285*
EDU
0.3281*
INC
-0.1352E-02*
PERCENT
0.1521E-02
Index Function For SSCP3
CONSTANT
0.0369
HMFP
0.3752*
RISKB
0.1069E-02**
Index Function For SSCP4
CONSTANT
-0.0379
ACZMA
-0.4770*
HBMP
0.4828
HMFP
0.5378*
RISKB
0.7476E-03
FSIZE
0.4350E-03***
PASS
0.2049E-02
DEBT
-0.2652
EDU
-0.2403E-02
Index Function For SSCP5
CONSTANT
-1.1620***
ACZMA
-0.3179
ACWA
0.3183
HMFP
0.5606**
PMFP
0.3928*
AGRWQ
-0.9552E-03
FSIZE
0.9806E-04
Multivariate Probit Model: 5 equations.
Maximum Likelihood Estimates
Dependent variable
MVProbit
Weighting variable
None
Number of observations
248
Iterations completed
101
Log likelihood function
-604.1186
Replications for simulated probs. = 100
*Estimates significant at the 10% level.
**Estimates significant at the 5% level
*** Estimates significant at the 1% level
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Standard Error
1.0762
0.4061
0.4185
0.1929E-02
0.3124E-03
0.4542
0.9097E-03
0.0157
0.3032
0.2658
0.1011E-03
0.2287
0.1900
0.1901
0.7352E-03
0.1010E-02
0.1888
0.2218
0.5418E-03
0.3387
0.2813
0.3630
0.2849
0.4624E-03
0.1497E-03
0.1272E-02
0.2575
0.1796
0.2276
0.2257
0.2256
0.2428
0.2156
0.6418E-03
0.8670E-04

Table 4.14 Multivariate Probit for Nutrient Management Practices, Louisiana
Sugarcane Best Management Practice Adoption Study
Variable

Coefficient
Index Function For NMP1
CONSTANT
3.3623***
SHARE
0.1424E-02
NEPS
-0.0253
PASS
-0.2399
AGE
-0.9210E-02
Index Function For NMP2
CONSTANT
0.7053**
HMFP
0.2216
SHARE
-0.3150
FSIZE
0.7389E-04
SEX
0.2581E-02
EDU
-0.2044
Index Function For NMP3
CONSTANT
0.9692***
ACZMA
-0.6785
ACWA
0.4479
HMFP
0.3595
FSIZE
0.4142E-03
PASS
0.1249E-02*
DEBT
-0.2922
PERCENT
0.2311E-03
Index Function For NMP4
CONSTANT
-0.0447
AGRWQ
0.9269E-03
SPRISK
0.8460E-03**
RISKB
-0.8124E-03
FSIZE
0.1748E-03*
TYPE
0.8052***
AGE
0.1701E-02
Index Function For NMP5
CONSTANT
-1.2268***
HMFP
-0.5432*
PMFP
0.4257
TENURE
0.2778
PASS
-0.1940E-02**
EDU
0.3615
Multivariate Probit Model: 5 equations.
Maximum Likelihood Estimates
Dependent variable
MVProbit
Weighting variable
None
Number of observations
248
Iterations completed
101
Log likelihood function
-452.8099
Replications for simulated probs. = 100
*Estimates significant at the 10% level.
**Estimates significant at the 5% level
*** Estimates significant at the 1% level
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Standard Error
1.1338
0.1036E-02
0.0174
0.4379
0.0168
0.3310
0.2761
0.2342
0.8851E-04
0.1515
0.1515
0.3676
0.4713
0.5129
0.4181
0.3888E-03
0.7597E-03
0.3525
0.1184E-02
0.4254
0.5748E-03
0.4290E-03
0.7507E-03
0.1040E-03
0.2125
0.7476E-02
0.3930
0.2910
0.2887
0.4510
0.8643
0.2517

Table 4.15 Multivariate Probit for Pesticide Management Practices, Louisiana
Sugarcane Best Management Practice Adoption Study
Variable
Coefficient
Index Function For PMP1
CONSTANT
1.2785***
SHARE
0.9472E-03
FSIZE
0.2999E-03
Index Function For PMP2
CONSTANT
0.6788*
TMSMP
-0.0236
TENURE
-0.2275
DEBT
0.0320
SEX
0.0343
EDU
-0.0365
Index Function For PMP3
CONSTANT
0.9163**
TENURE
-0.1434E-02
DEBT
0.1218E-02*
AGE
-0.0224**
EDU
0.4964***
Index Function For PMP4
CONSTANT
1.8049
AGRWQ
0.1222E-02**
SHARE
-0.2388
RISKB
-0.2177
FSIZE
0.1168E-03
TYPE
0.0813
DEBT
-0.2907
SEX
0.1940
Index Function For PMP5
CONSTANT
-0.5194
HMFP
-0.2849
RISKB
-0.1172E-02**
FSIZE
0.6390E-04
TENURE
0.2323
TYPE
0.4331**
PASS
-0.1296E-02
Multivariate Probit Model: 5 equations.
Maximum Likelihood Estimates
Dependent variable
MVProbit
Weighting variable
None
Number of observations
248
Iterations completed
101
Log likelihood function
-559.2196
Replications for simulated probs. = 100
*Estimates significant at the 10% level.
**Estimates significant at the 5% level
*** Estimates significant at the 1% level
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Standard Error
0.3400
0.7789E-03
0.2831E-03
0.3483
0.0259
0.3284
0.1891
0.2212
-.2046
0.4446
0.1051E-02
0.6729E-03
0.8975E-02
0.1834
1.3034
0.5522E-03
0.7068
0.2758
0.1761E-03
0.4954
0.3355
0.7045
0.3536
0.2125
0.5679E-03
0.7227E-04
0.3161
0.2041
0.8299E-03

The results indicate that, as expected, producers who were males and whose education level
equaled some college or higher were more likely to adopt the practice. INC had an
unexpected sign, indicating that higher income negatively influenced the adoption of the
practice.
Results of SSCP3, representing delay stubble breakout until after April 1, revealed the
variable HMFP was significant at the 10 percent level and the variable RISKB was
significant at the 5 percent level. Both of the variables have the hypothesized relationship.
The positive signs indicate that having heard of Master Farmer Program for sugarcane had a
positive impact on the adoption of SSCP3. As hypothesized, people who are willing to take
more risk when investing in a specific farm venture would be more likely to adopt the best
management practice mentioned.
For the dependent SSCP4, two variables were significant at the 10 percent level:
ACZMA and HMFP. An unexpected negative sign was obtained for ACZMA, which implied
that the producer’s awareness of legislation related to the improvement of water quality, as
specified in the Coastal Zone Management Act had a negative impact on the adoption of this
BMP. The other variable, HMFP, had an expected positive sign, representing a positive
relationship between the awareness of Master Farmer Program for sugarcane and this BMP
practice adoption. Finally, FSIZE was significant at the 1 percent significance level. As
predicted, the size of the farming operation had a positive impact on the implementation of
SSCP4.
Regressors HMFP and PMFP were significant determinants of compliance for SSCP5
(Use vegetative field borders or filter strips around fields and along ditches and steams).
HMFP was significant at the 5 percent significance level, while PMFP was significant at the
10 percent significance level. Both variables had a positive sign, as predicted. The results
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indicated that either the recognition of or participation in the Master Farmer Program for
sugarcane would encourage the adoption of this BMP.
Results of the multivariate probit model for the nutrient management practices are
presented in Table 4.14. For dependent variables NMP1 and NMP2, which focus on fertilizer
applications based on soil testing and expected yields and adoption of such fertilization
practices as split application of nutrients, banded application, slow-release fertilizers,
respectively, no independent variables were significant at the 10 percent significance level. It
is important to note that HMFP and FSIZE had the same sign as expected.
Results of the model for NMP3, injecting fertilizers into the soil or incorporate surface
applications, revealed that the variable PASS is significant at a 10 percent significance level.
It also had the expected sign, indicating that the producers who plan to pass his/her faming
operation on to a member of the family are more likely to adopt NMP3.
Three variables were significant determinants of adoption of NMP4, timing nitrogen
applications to minimize leaching the runoff losses. SPRISK, FSIZE, and TYPE were
significant at a 5 percent, 10 percent, and 1 percent significance level, respectively. Each
significant variable had the expected sign. As expected, risk-takers are more likely to accept
BMPs. It should be noticed that SPRISK represents the farmer’s own perception of risk
attitude. Large farms are more willing to adopt BMPs since they have more sufficient capital
allocated for new technology adoption. Finally, the result indicated that an individual
operation is more likely to adopt this BMP than others.
For NMP5, HMFP was significant at the 10 percent significance level and PASS was
significant at the 5 percent significance level. Unfortunately, both variables had the
unexpected sign. A negative relationship was indicated between recognition of Master
Farmer Program and BMP adoption. It was also implied that the farmer who plans to pass the
farming operation on to a family member was less likely to adopt this BMP.
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Table 4.15. presents the results of the multivariate probit model for the pesticide
management practices. For PMP1, basing chemical application on economic thresholds as
determined by filed scouting, and PMP2, selecting pest-resistant sugarcane variables to
reduce insecticide use, the significant variable was missing. Both SHARE and FSIZE had
expected sign for PMP1, while only one variable, TENURE had expected sign for PMP2.
For PMP3, using a containment facility for mixing, loading and storage of farm
chemicals, three variables were estimated to be significant, among which DEBT was
significant at the 10 percent significance level, AGE was significant at the 5 percent
significance level, and EDU was significant at the 1 percent significance level. As assumed,
AGE had a negative impact on the adoption of this practice, indicating that older farmers are
less likely to implement this BMP. A positive sign of EDU means that better educated
farmers are more likely to adopt this BMP. DEBT had an unexpected positive sign. The
explanation was the farm debt level was more than 40 percent of the total estimated value of
the farm business because large capital was invested in containment facility.
For PMP4, calibrating spray equipment before each use, only one dependent variable,
AGRWQ, was significant at the 5 percent significance level. A positive sign was obtained as
expected, representing a positive relationship between the belief that agriculture reduces the
quality of water coming off farmland and this BMP adoption.
Finally, for PMP5, using computer sensing, radar speed determination and electrostatic
applicators for precision application of chemicals, two variables were found to be significant
at the 5 percent significance level. TYPE had the expected positive sign, implying that
individual operation was more likely to adopt this BMP than partnership, family corporation
and non-family corporation. RISKB had an unexpected negative sign, indicating that a riskseeker is less likely to adopt this practice. Again, it should be noticed that RISKB represents
the risk attitude as measured by the respondent investing in a specific farm venture.
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4.3.3. Phase III Estimation of Different Scenarios

The same structural single-probit models were established to prepare for the
multivariate models analysis under four scenarios: compliance with at least two, three, four
and five management practices. Only those variables that were significant to at least the 25
percent significance level were selected to go to the next phase (Table 4.16, 4.17, 4.18, 4.19).
Table 4.16 presents the scenario under which compliance be satisfied with at least two
management practices per management measure. The variables that were significant for the
Soil Erosion and Sediment Control Measure were HMFP, AGRWQ, FSIZE, PASS, DEBT,
and EDU. For the Nutrient Management Measure, variables that go to the next phase are
DEBT, SEX, and EDU. Four variables were statistically significant for the Pesticide
Management Measure. They were FSIZE, AGE, SEX, and EDU.
In Table 4.17, significant variables that are to enter the next phase to run multivariate
models under the situation of being compliant with at least three management practices are
presented. The variables HMFP, PMFP, RISKB, FSIZE, TENURE, and PASS were selected
to enter the multivariate model for the Soil Erosion and Sediment Control Measure. For the
Nutrient Management Measure, the variables were ACZMA, ACWA, HBMP, HMFP,
SHARE, NEPS, FSIZE, TYPE, SEX, and PERCENT. For the Pesticide Management
Measure the variables HBMP, HMFP, NEPS, FSIZE, TENURE, TYPE, AGE, SEX, and
EDU were selected to enter the next phase.
The variables that were significant to at least the 25 percent significance level and
therefore selected to go to the next phase under the situation of being compliant with at least
four management practices are shown in Table 4.18. For the Soil Erosion and Sediment
Control Measure, the variables ACZMA, HBMP, HMFP, PMFP, AGRWQ, and SPRISK
were selected. For the Nutrient Management Measure, the variables RISKB, FSIZE, TYPE,
AGE, and PERCENT were to enter the next phase. For the Pesticide Management Measure,
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Table 4.16 Phase I. Single-Probit Model Screening for all Management Measures, the Condition for Compliance to adopting at Least
Two Management Practices, Louisiana Sugarcane Best Management Practice Adoption Study
Variable

SSCPTWO

NMPTWO

PMPTWO

CONSTANT
ACZMA
ACWA
HBMP
TMSMP
HMFP
PMFP
AGRWQ
SHARE
SPRISK
RISKB
NEPS
FSIZE
TENURE
TYPE
PASS

Coeff.
4.4026
-0.0716
-0.1039E-02
-0.1417E-02
-0.9927E-03
0.9056***
-0.2359E-02
-0.3264*
-0.0405
-0.2699E-02
0.2969E-03
0.9573E-03
0.5427E-03***
-0.1056E-03
-0.0622
0.1328E-02**

Std.Err
110.5956
0.2960
0.8731E-02
0.7310E-02
0.3582E-02
0.3010
0.0127
0.2759
0.2892
0.5351E-02
0.8078E-03
0.4730E-02
0.2361E-03
0.8409E-03
0.3154
0.7571E-03

Coeff.
303.7786***
-0.1828E-04
-0.4445E-03
-0.2027
-0.8294E-03
0.4670
-0.2704E-02
-0.1533E-02
-0.2214
-0.1671E-02
-0.0954
0.7841E-03
0.2139E-03
-0.2375E-02
0.2994
-0.0426

Std. Err
12.2144
0.0218
0.0146
0.4489
0.6240E-02
0.4242
0.8513E-02
0.8516E-02
0.4741
0.6087E-02
0.3082
0.3895E-02
0.2339E-03
0.0215
0.3834
0.4303

Coeff.
2.8641***
0.2315
-0.2326
0.5607E-02
-0.9451E-03
-0.1714
-0.2221E-02
-0.2645E-02
-0.3749
0.5191E-03
-0.2691E-02
0.4878E-02
0.2896E-03**
-0.2726E-02
-0.3682E-02
-0.2304E-02

Std. Err
1.2727
0.3702
0.3701
0.0157
0.3737E-02
0.4052
0.7297E-02
0.0106
0.4327
0.7184E-03
0.0109
0.0148
0.1887E-03
0.0175
0.0280
0.0136

DEBT
AGE
SEX
EDU
INC
PERCENT

-0.2987**
-0.3458E-02
-3.7136
0.2976**
-0.0381
-0.1292E-02

0.2058
0.0127
110.5931
0.2059
0.2976
0.4081E-02

-0.8705**
-0.0101
-300.5526***
-1.0140***
-0.1760E-02
-0.1305E-02

0.4520
0.0190
12.1773
0.4453
0.0117
0.2821E-02

-0.3428
-0.0199*
0.5879**
-0.5818**
-0.1610E-02
-0.6138E-02

0.3403
0.0158
0.3366
0.3348
0.9687E-02
0.6741E-02

* Estimates significant at the 25% level.
**Estimates significant at the 15% level
*** Estimates significant at the 5% level
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Table 4.17 Phase I. Single-Probit Model Screening for all Management Measures, the Condition for Compliance to adopting at Least
Three Management Practices, Louisiana Sugarcane Best Management Practice Adoption Study
Variable

SSCPTHREE

NMPTHREE

PMPTHREE

CONSTANT
ACZMA
ACWA
HBMP
TMSMP
HMFP
PMFP
AGRWQ
SHARE
SPRISK
RISKB
NEPS
FSIZE
TENURE
TYPE
PASS

Coeff.
0.1471
0.3712E-03
-0.1531E-02
-0.5369E-04
0.5345E-03
0.6956***
0.3277**
-0.2731E-03
-0.2356E-03
-0.2551E-03
0.1410E-02***
-0.7129E-02
0.1968E-03***
-0.1201E-02**
0.4705E-03
0.1118E-02**

Std.Err
0.5684
0.5805E-02
0.5633E-02
0.1386E-02
0.8702E-03
0.2229
0.2212
0.5868E-03
0.6745E-03
0.5521E-03
0.5972E-03
0.0100
0.9080E-04
0.7644E-03
0.1767E-02
0.6749E-03

Coeff.
1.5491**
-0.3231*
0.3236*
-0.3600***
0.8552E-03
0.5285***
-0.2455E-02
-0.2149E-03
0.1246E-02**
0.3473E-04
0.3745E-04
-0.0181**
0.1503E-03*
-0.1759
0.3569***
-0.0301

Std. Err
0.8477
0.2438
0.2437
0.1754
0.7918E-03
0.2341
0.5769E-02
0.6565E-03
0.6934E-03
0.5135E-03
0.6446E-03
0.0118
0.1146E-03
0.2565
0.1753
0.1947

Coeff.
2.3137***
0.2831E-02
-0.1924E-02
-0.4898***
-0.1849E-02
0.6368***
-0.3218E-02
-0.2654E-02
0.7582E-03
-0.5099E-03
0.2729E-04
-0.0193**
0.1340E-04*
-0.4701***
0.4866***
-0.2955E-02

Std. Err
0.8133
0.0114
0.0113
0.1726
0.3330E-02
0.2309
0.6231E-02
0.6277E-02
0.7418E-03
0.6201E-03
0.7385E-03
0.0114
0.1028E-03
0.2328
0.1723
0.0177

DEBT
AGE
SEX
EDU
INC
PERCENT

-0.6355E-03
-0.2519E-02
0.6127E-02
-0.1684E-02
-0.4383E-03
-0.1616E-02

0.1333E-02
0.3242E-02
0.7831E-02
0.7330E-02
0.6703E-03
0.1467E-02

-0.1532
-0.5981E-02
0.3380*
-0.1827
-0.3846E-03
0.1085E-02**

0.2032
0.0102
0.2885
0.2243
0.6766E-03
0.6734E-03

-0.0157
-0.0144*
0.2595*
-0.2629*
0.2264E-03
0.2236E-03

0.2015
0.0101
0.2221
0.2217
0.6024E-03
0.6621E-03

* Estimates significant at the 25% level.
**Estimates significant at the 15% level
*** Estimates significant at the 5% level
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Table 4.18 Phase I. Single-Probit Model Screening for all Management Measures, the Condition for Compliance to adopting at Least
Four Management Practices, Louisiana Sugarcane Best Management Practice Adoption Study
Variable

SSCPFOUR

NMPFOUR

PMPFOUR

CONSTANT
ACZMA
ACWA
HBMP
TMSMP
HMFP
PMFP
AGRWQ
SHARE
SPRISK
RISKB
NEPS
FSIZE
TENURE
TYPE
PASS

Coeff.
-1.0447***
-0.2861*
0.2986E-02
0.4819*
-0.1849E-04
0.5532***
0.3317**
-0.9934E-03**
-0.4202E-03
0.6577E-03*
-0.4292E-03
0.1210E-02
-0.8182E-05
0.2802E-03
-0.1611
0.4444E-03

Std.Err
0.4055
0.2097
0.9304E-02
0.3502
0.8841E-03
0.2436
0.2133
0.5122E-03
0.6467E-03
0.5332E-03
0.5558E-03
0.2028E-02
0.7596E-04
0.7547E-03
0.2003
0.7165E-03

Coeff.
-7.5450
-0.1855
0.1864
0.3786E-02
-0.6787
-0.1182
-0.3055E-02
0.5281E-03
0.3574E-03
-0.4787E-03
-0.1045E-02**
0.4518E-03
0.2312E-03***
-0.6840E-03
0.5106***
-0.7014E-03

Std. Err
185002.82
0.1940
0.1940
0.0321
0.8429E-03
0.2034
0.8694E-02
0.4976E-03
0.6528E-03
0.5611E-03
0.6357E-03
0.1218E-02
0.8740E-04
0.7613E-03
0.1999
0.6900E-03

Coeff.
-7.6436
-0.1696
0.1701
0.8280E-02
0.1747E-03
-0.3338**
-0.1489
0.7794E-03**
0.1148E-02**
-0.6985E-03*
-0.7673E-03*
-0.4278E-03
0.2425E-03***
-0.8171E-03
0.6598***
-0.9037E-03*

Std. Err
188806.23
0.1974
0.1973
0.3038
0.8159E-03
0.2275
0.2048
0.5311E-03
0.7620E-03
0.5667E-03
0.5945E-03
0.1642E-02
0.8691E-04
0.7456E-03
0.2029
0.6930E-03

DEBT
AGE
SEX
EDU
INC
PERCENT

0.6790E-04
-0.3369E-02
0.5119E-02
-0.3238E-02
-0.3436E-03
0.1430E-03

0.1005E-02
0.3287E-02
0.6060E-02
0.5498E-02
0.6106E-03
0.6203E-03

-0.2692E-03
-0.0126**
7.9019
-0.2133
0.1112E-03
-0.8142E-03*

0.1142E-02
0.8293E-02
185002.82
0.7160E-02
0.5931E-03
0.6091E-03

0.9404E-03
-0.8211E-02
7.8225
-0.3306E-02
-0.1736E-03
0.9591E-03**

0.9725E-03
0.8426E-02
188806.23
0.6301E-02
0.6145E-03
0.6612E-03

* Estimates significant at the 25% level.
**Estimates significant at the 15% level
*** Estimates significant at the 5% level
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Table 4.19 Phase I. Single-Probit Model Screening for all Management Measures, the Condition for Compliance to adopting at Least
Five Management Practices, Louisiana Sugarcane Best Management Practice Adoption Study
Variable

SSCPFIVE

NMPFIVE

PMPFIVE

CONSTANT
ACZMA
ACWA
HBMP
TMSMP
HMFP
PMFP
AGRWQ
SHARE
SPRISK
RISKB
NEPS
FSIZE
TENURE
TYPE
PASS

Coeff.
-9.8897
-0.4834*
0.4878*
0.3692
-0.2173E-02***
0.3741
0.0353
-0.1005E-02*
0.3040E-02
0.1730E-03
0.1761E-02
0.9637E-02
-0.2816E-03***
0.1755E-02
-0.3761
1.5419***

Std.Err
163139.52
0.3901
0.3901
0.3631
0.1028E-02
0.4588
0.3618
0.7163E-03
0.0277
0.8395E-03
0.5564E-02
0.0171
0.1642E-03
0.8805E-02
0.3624
0.5822

Coeff.
-7.1996
-0.2900E-2
0.2066E-02
0.2098E-02
-0.4709E-03
-0.6108***
0.4201**
-0.6146E-03
0.1275
0.0485
0.3463E-02
0.5873E-02
-0.5280E-04
0.1080
0.2674
-0.1893E-02***

Std. Err
166119.19
0.0139
0.0139
0.0101
0.9065E-03
0.3042
0.2875
0.7245E-03
0.2754
0.0558
0.0197
0.0128
0.1235E-03
0.4302
0.2671
0.7514E-03

Coeff.
-7.4673
-0.1997E-02
0.1509E-02
0.1539E-02
-0.9295E-03
-0.7994***
-0.1558
0.3153E-02
0.1594
0.1070E-03
-0.1070E-03
0.2099E-02
0.1178E-04
0.6535*
0.2338
-0.2188E-02***

Std. Err
169752.85
0.9636E-02
0.9584E-02
0.8416E-02
0.9509E-03
0.2652
0.2780
0.6917E-02
0.2555
0.7908E-03
0.8259E-03
0.2577E-02
0.1004E-03
0.4576
0.2463
0.8203E-03

DEBT
AGE
SEX
EDU
INC
PERCENT

-0.1106E-02
-0.3699E-02
5.5473
0.9100***
0.8079***
0.2558E-02

0.0166
0.0156
163139.52
0.3636
0.3810
0.4870E-02

0.3207E-02
-0.0164*
6.3432
-0.7674E-02
-0.2284E-03
-0.9956E-03*

0.8693E-02
0.0124
16119.19
0.0111
0.7101E-03
0.7210E-03

0.1216
-0.9953E-02
6.4322
0.4986***
0.4068E-04
-0.5270E-03

0.2210
0.0108
169752.85
0.2515
0.6662E-03
0.7017E-03

* Estimates significant at the 25% level.
**Estimates significant at the 15% level
*** Estimates significant at the 5% level
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the variables HMFP, AGRWQ, SHARE, SPRISK, RISKB, FSIZE, TYPE, PASS, and
PERCENT were significant variables that will enter multivariate model.
Under the situation of being compliant with all the five management practices, the
variables found to be significant were for the Soil Erosion and Sediment Control Measure were
ACZMA, ACWA, TMSMP, AGRWQ, FSIZE, PASS, EDU, and INC. For the Nutrient
Management Measure were HMFP, PMFP, PASS, AGE, and PERCENT. Finally, for the
Pesticide Management Measure, the variables included HMFP, TENURE, PASS, and EDU. The
results were presented in Table 4.19.
4.3.3.1. Scenario One
Results of multivariate model under the situation that at least two management practices
per management measure should be adopted were reported in Table 4.20. For SSCPTWO,
HMFP was significant at the 1 percent significance level while FSIZE was significant at the 5
percent significance level. Both variables had the expected positive coefficients, implying that
the recognition of the Master Farmer Program and the size of the farming operation had a
positive impact on the implementation of at least two management practices within the soil
erosion and sediment control measure.
For NMPTWO and PMPTWO, no variables were found to be significant. It should be
mentioned that for NMPTWO, DEBT and SEX obtained the expected negative sign while EDU
had an unexpected negative sign. For PMPTWO, the sign for two variables, FSIZE and AGE
were expected, while the sign for SEX and EDU were unexpected.
4.3.3.2. Scenario Two
Table 4.21. presents the results of multivariate model under the situation that at least
three management practices per management measure should be adopted.
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Table 4.20 Multivariate Probit for All Management Practices, Condition for Compliance
Being at Least Two Management Practices per Measure, Louisiana Sugarcane Best
Management Practice Adoption Study
Variable

Coefficient
Standard Error
Index Function For SSCPTWO
CONSTANT
0.4521
0.3093
HMFP
0.8077***
0.2684
AGRWQ
-0.2920
0.2670
FSIZE
0.5120E-03**
0.2075E-03
PASS
0.1123E-02
0.7424E-03
DEBT
-0.0556
0.2775
EDU
-0.1860E-02
0.1693
Index Function For NMPTWO
CONSTANT
2.5159
7.2018
DEBT
-0.4663
1.0203
SEX
-0.1231
7.0103
EDU
-0.6146
1.1018
Index Function For PMPTWO
CONSTANT
1.7730
2.4101
FSIZE
0.1388E-03
0.2371E-03
AGE
-0.7577E-02
0.0120
SEX
0.2497
2.2187
EDU
-0.3362
0.7958
Multivariate Probit Model: 3 equations.
Maximum Likelihood Estimates
Dependent variable
MVProbit
Weighting variable
None
Number of observations
248
Iterations completed
101
Log likelihood function
-121.5188
Replications for simulated probs. = 100
*Estimates significant at the 10% level.
**Estimates significant at the 5% level
*** Estimates significant at the 1% level
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Table 4.21 Multivariate Probit for All Management Practices, Condition for
Compliance Being at Least Three Management Practices per Measure, Louisiana
Sugarcane Best Management Practice Adoption Study
Variable
Coefficient
Index Function For SSCPTHREE
CONSTANT
-0.3863**
HMFP
0.6932***
PMFP
0.2713
RISKB
0.1247E-02
FSIZE
0.2215E-03***
TENURE
-0.1251E-02
PASS
0.1063E-02*
Index Function For NMPTHREE
CONSTANT
1.2307
ACZMA
-0.1694
ACWA
0.1697
HBMP
-0.0514
HMFP
0.3500
SHARE
0.5914E-03
NEPS
-0.0148
FSIZE
0.1275E-03
TYPE
-0.1469E-02
SEX
0.6191E-03
PERCENT
0.4482E-03
Index Function For PMPTHREE
CONSTANT
2.0272
HBMP
-0.3892
HMFP
0.6513**
NEPS
-0.0176
FSIZE
0.7756E-04
TENURE
-0.2551
TYPE
0.2530
AGE
-0.7912E-02
SEX
0.0132
EDU
-0.1087
Multivariate Probit Model: 3 equations.
Maximum Likelihood Estimates
Dependent variable
MVProbit
Weighting variable
None
Number of observations
248
Iterations completed
101
Log likelihood function
-304.5060
Replications for simulated probs. = 100
*Estimates significant at the 10% level.
**Estimates significant at the 5% level
*** Estimates significant at the 1% level
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Standard Error
0.1907
0.2212
0.2263
0.8287E-03
0.7331E-04
0.6913E-03
0.7284E-03
0.7561
0.2199
0.2198
0.3511
0.2622
0.1315E-02
0.0133
0.1351E-03
0.0992
0.1128E-02
0.4673E-03
2.0532
0.4454
0.2548
0.0127
0.1374E-03
0.4840
0.2646
0.0102
1.7011
0.2457

For SSCPTHREE, three variables were significant: HMFP and FSIZE, at the 1 percent
significance level, and PASS at the 10 percent level of significance. As predicted, HMFP had a
positive sign, confirming the hypothesis that producers who had heard of Master Farmer
Program for sugarcane were more likely to adopt this BMP practice. Farm size was also a highly
significant variable for SSCPTHREE. Again, the positive sign indicated that large farms were
more likely to adopt at least three management practices within the soil erosion and sediment
control management. Finally, PASS had the expected positive sign, implying positive
relationship between passing the farming operation onto a family member and SSCPTHREE.
For NMPTHREE, no variable was significant at the 10 percent significance level. Still, it
was important to note that five variables: ACWA, HMFP, SHARE, FSIZE, and PERCENT had
the expected sign while ACZWA, HBMP, NEPS, TYPE, and SEX obtained unexpected sign.
For PMPTHREE, only HMFP was significant at the 5 percent significance level,
indicating that having heard of Master Farmer Program had a positive impact on adoption of at
least three management practices of pesticide management.
4.3.3.3. Scenario Three
More variables were found significant determinants of the adoption of at least four
management practices per management measure. The value of coefficients and standard errors
are presented in Table 4.22.
For SSCPFOUR, implementing at least four soil erosion and sediment control practices,
HMFP and AGRWQ were significant at the 5 percent and 10 percent significance level,
respectively. The results indicate, as expected, that farmers who had heard of Master Farmers
Program were more likely to adopt at least four practices in this category. The results also
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Table 4.22 Multivariate Probit for All Management Practices, Condition for
Compliance Being at Least Four Management Practices per Measure, Louisiana Sugarcane
Best Management Practice Adoption Study
Variable
Coefficient
Standard Error
Index Function For SSCPFOUR
CONSTANT
-1.2709***
0.3642
ACZMA
-0.0947
0.2194
HBMP
0.5558
0.3625
HMFP
0.5196**
0.2477
PMFP
0.1456
0.2186
AGRWQ
-0.9935E-03*
0.5224E-03
SPRISK
0.6075E-03
0.7178E-03
Index Function For NMPFOUR
CONSTANT
-0.2656
0.2355
RISKB
-0.1071E-02*
0.5943E-03
FSIZE
0.1915E-03**
0.8624E-04
TYPE
0.4153**
0.2001
AGE
0.2640E-03
0.2790E-02
PERCENT
-0.2768E-03
0.6675E-03
Index Function For PMPFOUR
CONSTANT
-0.2679
0.2114
HMFP
0.2607**
0.1205
AGRWQ
0.5615E-03
0.5234E-03
SHARE
0.5313
0.5847E-03
SPRISK
-0.1699E-03
0.1047E-02
RISKB
-0.7452E-03
0.4836E-03
FSIZE
0.1860E-03**
0.8938E-04
TYPE
0.6081***
0.2048
PASS
-0.3667E-03
0.1378E-02
PERCENT
-0.3989E-03
0.9853E-03
Multivariate Probit Model: 3 equations.
Maximum Likelihood Estimates
Dependent variable
MVProbit
Weighting variable
None
Number of observations
248
Iterations completed
101
Log likelihood function
-366.1751
Replications for simulated probs. = 100
*Estimates significant at the 10% level.
**Estimates significant at the 5% level
*** Estimates significant at the 1% level
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determined, unexpectedly, that thinking agriculture reduces the quality of water coming off
farmland had a negative impact on the adoption of at least four practices.
Three variables: RISKB, FSIZE, and TYPE were significant variables for NMPFOUR at the
significance level of 10 percent, 5 percent, and 5 percent level, respectively. An unexpected
negative sign of RISKB indicated a positive relation between risk aversion and NMP adoption.
In this case, it was possible that by adopting NMPs, farmers were able to decrease the risk level
in production.
For PMPFOUR, the variables HMFP, FSIZE, and TYPE were significant determinants.
Again, HMFP and FSIZE had the expected positive sign and both were significant at the 5
percent significance level. TYPE was found to be highly significant for PMPFOUR. The
expected positive sign meant that an individual operation was more likely to adopt at least four
management practices of pesticide management.
4.3.3.4. Scenario Four
Table 4.23. reported the results of multivariate probit model under the scenario that all
the five management practices per management measure were implemented.
For SSCPFIVE, TMSMP and AGRWQ were significant at the 5 percent and 10 percent
significance level. However, both variables had unexpected sign, indicating a negative relation
between times met with extension service personnel or attend educational programs sponsored
by the extension service and SSCP adoption. Also, it suggested that thinking agriculture reduces
the quality of water coming off farmland would negatively influence the SSCP adoption.
Although there were no significant variables for NMPFIVE, it should be noted that only
one variable, PMFP obtained the expected sign while all the other variables had unexpected sign.
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Table 4.23 Multivariate Probit for All Management Practices, Condition for Compliance
Being at Least Five Management Practices per Measure, Louisiana Sugarcane Best
Management Practice Adoption Study
Variable
Coefficient
Standard Error
Index Function For SSCPFIVE
CONSTANT
-1.4715***
0.2500
ACZMA
-0.0168
0.2922
ACWA
0.0186
0.2927
TMSMP
-0.1703E-02**
0.8488E-03
AGRWQ
-0.1049E-02*
0.5378E-03
FSIZE
-0.5062E-04
0.1013E-03
PASS
0.1647E-02
0.1525
EDU
0.1079E-02
0.0162
INC
0.6941E-03
0.0129
Index Function For NMPFIVE
CONSTANT
-1.3077***
0.3683
HMFP
-0.0860
0.2918
PMFP
0.7690E-02
0.2674
PASS
-0.9864
0.6890
AGE
0.3243E-02
0.6710E-02
PERCENT
-0.2067E-03
0.5314E-03
Index Function For PMPFIVE
CONSTANT
-0.6955*
0.3340
HMFP
0.5402**
0.2250
TENURE
0.1811E-02
0.3119
PASS
-0.1697E-02
0.1363E-02
EDU
0.1324E-02
0.5671E-02
Multivariate Probit Model: 3 equations.
Maximum Likelihood Estimates
Dependent variable
MVProbit
Weighting variable
None
Number of observations
248
Iterations completed
101
Log likelihood function
-195.3737
Replications for simulated probs. = 100
*Estimates significant at the 10% level.
**Estimates significant at the 5% level
*** Estimates significant at the 1% level
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Finally, for PMPFIVE, the significant variable was HMFP. The expected positive sign
indicated that producers who had heard of Master Farmers Program were more likely to adopt all
the five practices of pesticide management than others.

84

CHAPTER 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
For years, the agriculture industry has been regarded as a good steward of the
environment. However, modern agriculture has been blamed for degradation of water quality
resulting from discharges running off farmland. In particular, agriculture has been regarded as a
major nonpoint source of water pollution by researchers. To combat the nonpoint source
pollution problem, various legislative measures and actions have been undertaken at both Federal
and State levels. In compliance with the water quality regulations, site-specific management
practices known as best management practices (BMPs) have been designed and implemented in
order to reduce water pollution from agricultural activities.
As the highest-valued row crop grown in Louisiana, sugarcane production is expected
to prosper and continue to play an important role to the economy of the state in the future.
Therefore, both sugarcane producers and environmental agencies have recognized the need to
adopt specific BMPs in sugarcane production in order to reduce water pollution and improve
water quality in Louisiana on a voluntary basis.
This study evaluated the adoption of 15 recommended BMPs aimed at reducing the
impact of sugarcane production in Louisiana. It provided a good understanding on the current
adoption level of BMPs in the Louisiana sugarcane industry. The management measures
included erosion and sediment control, pesticide management, and nutrient management.
The general objective of this study was to provide policy recommendations based on the
empirical assessment of the current adoption level of Best Management Practices (BMPs) in the
Louisiana sugarcane industry.
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The specific objectives of the study were to: present the background for the current
environment of BMP adoption by Louisiana sugarcane producers; develop an economic
conceptual framework to explain the individual’s behavioral choice to adopt BMPs among
Louisiana sugarcane producers; develop qualitative models that describe the current situation and
determine the effect of demographic, socioeconomic and producers’ characteristics on sugarcane
producers’ adoption of BMPs; and finally, evaluate the efficiency of educational and technical
assistance programs in promoting BMP adoption.
The first objective was achieved in Chapter One and Chapter Two by extensively
reviewing literature related to this study. Literatures related to water quality legislation and
regulations were presented. Various programs sponsored by Federal and State government
aiming at improving water quality were reviewed. Finally, a further discussion of the
recommended BMP options for Louisiana sugarcane production sector was presented.
The second goal of the study was accomplished in Chapter Three by reviewing pertaining
economic principles, methods used to evaluate people’s environmental attitude, and econometric
models to analyze the behavior of decision makers when facing alternative choices. Based on the
neoclassical economic principles of individual’s utility maximization, the Louisiana sugarcane
producer’s choice to adopt BMPs was described as a function of economic variables, socioeconomic variables, institutional variables, and attitudinal variables.
The development of the qualitative models of objective three was achieved by choosing
discrete models to elicit and evaluate the yes or no outcome. We conducted model analysis with
the aid of LIMDEP econometric software (GREEN, 2003) in three phases. In Phase I, a series of
binary choice models were established for each management practice as the basis of multivariate
probit models. In Phase II, multivariate probit models were analyzed for each set of management
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practices within a management measure. In Phase III, four scenarios: adoptions of at least two,
three, four, and five management practices were evaluated. The results of each model were
reported in chapter four.
In order to achieve the goal of objective three, a mail survey of the population of
sugarcane producers (813), designed according to Dillman’s method of conducting a survey, was
conducted in June-July, 2003. It included a first mailing, followed by a postcard reminder, and a
second mailing to non-respondents. A total of 265 surveys were returned with 248 completed,
achieving an effective rate of return of 30.50 percent.
Objective four was realized by comparing the data obtained from 1999 and 2003 surveys.
The results will be presented in the following part of this chapter.
5.1. Summary of Results
One of the major concerns of this study is to describe the current extent of BMP adoption
among Louisiana sugarcane producers. To be in compliance with the requirement of EPA’s
Coastal Nonpoint Pollution Control Program that each management measure should include at
least one management practice, the adoption rates under this scenarios were: 98.78 percent for
the soil erosion and sediment control management measure; 99.19 percent for the nutrient
management measure; and 98.79 percent for the pesticide management measure, compared to the
adoption rates of 92, 92, and 95 percent in 1999. Under the condition of adopting at least two
practices for each management measure, the proportions of farmers already doing so were: 93.5
percent for soil erosion and sediment control management measure in 2003, compared to 82
percent in 1999; 97.98 percent for nutrient management measure in 2003, compared to 69
percent in 1999; and 97.58 percent for the pesticide management measure in 2003, compared to
only 69 percent in 1999. If the requirement is for at least three practices, the adoption rates in
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1999 were: 53 percent for the soil and sediment control management measure; 12 percent for the
nutrient management measure; and 48 percent for the pesticide management measure (Hugo
Castillo, 1999). In 2003, the adoption rates under the same condition increased to: 67.89 percent
for soil erosion and sediment control management measure; 86.69 percent for the nutrient
management measure; and 83.87 percent for the pesticide management measure. If the
requirement became more stringent, proportions under the condition of adopting a least four
practices were: 34.55 percent for the soil and sediment control management measure; 58.47
percent for the nutrient management measure; and 50.40 percent for the pesticide management
measure. Finally, if it required that all the five practices listed in the questionnaire be
implemented, the adoption rates in 2003 were: 6.5 percent for the soil and sediment control
management measure; 9.27 percent for the nutrient management measure; and 13.71 percent for
the pesticide management measure. It should be pointed out that farmers might adopt some
BMPs identified in the study for reasons other than environmental ones. For instance, succession
planting and precision leveling are considered “conventional” management practices, in the
sense that they are commonly adopted and considered economically beneficial. Still, when
considering the actual rate of BMP adoption, remarkable progress has been made in BMP
adoption since 1999 (Table 4.3).
The estimation procedures consisted of three phases. In Phase I, all potential explanatory
variables were included in the single-probit models for each of 15 Best Management Practices
included in the study. Next, only the variables that were significant to at least the 25%
significance level in Phase I were allowed to enter Phase II. In this phase, three multivariate
probit models were developed for each management measure.
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The variables entering Phase II for soil erosion and sediment control practice were:
ACZMA, ACWA, TMSMP, FSIZE, TYPE, PASS, and AGE for SSCP1; HMFP, FSIZE, TYPE,
SEX, EDU, INC, and PERCENT for SSCP2; HMFP and RISKB for SSCP3; ACZMA, HBMP,
HMFP, RISKB, FSIZE, PASS, DEBT, and EDU for SSCP4; ACZMA, ACWA, HMFP, PMFP,
AGRWQ, and FSIZE for SSCP5(Table 4.10). The results of this model indicated that for soil
erosion and sediment control practice, having heard of the Master Farmer Program for sugarcane
(HMFP), and producers whose education level equals to college or higher (EDU) had a positive
impact on the implementation of usage of either succession planting or fallow acreage with a
cover crop (SSCP2). While producers who was a male (SEX) and had a total gross household
income equal to $125,000 or higher had a negative impact on this BMP. For SSCP3, which
recommended delaying stubble breakout until after April 1, having heard of the Master Farmer
Program for sugarcane (HMFP) also had a positive impact. Meanwhile, as predicted, producers
who were risk takers when facing the respondent to investing in a specific farm venture (RISKB)
had a positive impact on SSCP3. For SSCP4, using drop pipes or other grade stabilization
structures to reduce erosion, HMFP and the size of the farming operation (FSIZE) had a positive
impact on this BMP. Unexpectedly, the producer’s awareness of legislation related to the
improvement of water quality, as specified in the Coastal Zone Management Act (ACZMA) had
a negative impact on the adoption of this BMP. For SSCP5, using vegetative field borders or
filter strips around fields and along ditches and steams, having heard of the Master Farmer
Program for sugarcane (HMFP) and having participated in the Master Farmer Program training
curriculum (PMFP) had a positive impact on this practice.
It was important to point out that having heard of the Master Farmer Program for
sugarcane (HMFP) was significant in 4 models, indicating a positive impact on the adoption for
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soil erosion and sediment control management practices as a whole. However, PMFP, having
participated in the Master Farmer Program training curriculum was significant in only one
model, due to the fact that the Master Farmer Program is relatively new to Louisiana producers,
with the LSU AgCenter program in place only since 2001. The Master Farmer Program became
the official water quality certification program only in May of 2003. The increased emphasis in
the Master Farmer Program at extension meetings throughout the state has contributed to its
recognition. The participation variable PMFP, was not significant in most model, most likely
because that MFP certification program is not fully implemented.
The variables entering Phase II for nutrient management practices were: SHARE, NEPS,
PASS, and AGE for NMP1; HMFP, SHARE, FSIZE, SEX, and EDU for NMP2; ACZMA,
ACWA, HMFP, FSIZE, PASS, DEBT, and PERCENT for NMP3; AGRWQ, SPRISK, RISKB,
FSIZE, TYPE and AGE for NMP4; HMFP, PMFP, TENURE, PASS, and EDU for NMP5
(Table 4.11). Results obtained from the multivariate models suggested that for NMP3, injecting
fertilizers into the soil or incorporate surface applications, and a producer who plans to pass
his/her farming operation on to a member of the family had a positive impact on this BMP
adoption. For NMP4, timing nitrogen applications to minimize leaching runoff losses, selfmeasured risk takers (SPRISK), the size of the farming operation (FSIZE), and individual
operation (TYPE) had positively impacted the adoption of this practice. Finally, for NMP5,
utilizing alternate source of nutrients (manure, cover crops, sludge, or any other organic matter),
HMFP and PASS were found unexpectedly to have a negative impact on this practice
implementation.
The variables entering Phase II for pesticide management practices were: SHARE and
FSIZE for PMP1; TMSMP, TENURE, DEBT, SEX, and EDU for PMP2; TENURE, DEBT,
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AGE, and EDU for PMP3; AGRWQ, SHARE, RISKB, FSIZE, TYPE, DEBT, and SEX for
PMP4; HMFP, RISKB, FSIZE, TENURE, TYPE, and PASS for PMP5 (Table 4.12). The results
of this model revealed that using a containment facility for mixing, loading and storage of farm
chemicals (PMP3), and younger producers (AGE) whose education level equaled some college
or higher (EDU) were more likely to comply with this practice. Estimating the producer’s farm
debt to be more than 40% of the total estimated value of his/her farm business, unexpectedly,
negatively impacted this BMP adoption. For PMP4, calibrating spray equipment before each use,
believing that agriculture reduces the quality of water coming off farmland (AGRWQ) had
positive impact on this BMP adoption. For PMP5, using computer sensing, radar speed
determination and electrostatic applicators for precision application of chemicals, individual
operations and risk-averse producers were more likely to adopt this BMP. The explanation for
the unexpected sign of RISKB could be by implementing PMP5, producers could reduce the risk
in sugarcane production.
Phase III focused on the analysis given the four conditions: compliance with at least two,
three, four and five management practices. The same structural single-probit models were
established before the four multivariate models were developed. Variables that were significant
to at least the 25% significance level in Phase I and therefore entered Phase II under each
scenario were presented in Table 4.16, 4.17, 4.18, and 4.19.
Under the first scenario, which required at least two management practices implemented,
the results indicated that producers who had heard of the Master Farmer Program for sugarcane
(HMFP) were more likely to adopt at least two management practices within the soil erosion and
sediment control measure. Meanwhile, the size of the farming operation (FSIZE) also had a
positive impact.
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The second scenario required at least three management practices adopted among each
management measure. Results from this model suggested that for the soil erosion and sediment
control practice, having heard of the Master Farmer Program for sugarcane (HMFP), the size of
the farming operation (FSIZE), and passing the farming operation onto a family member (PASS)
had positive impact. Again, for pesticide management practice, HMFP was found to positively
influence the adoption of at least three BMPs.
Under scenario three, which required at least four management practices adopted among
each management measure, results determined that farmers who had heard of Master Farmers
Program (HMFP) were more likely to adopt at least four soil erosion and sediment control
practices. Unexpectedly, thinking agriculture reduces the quality of water coming off farmland
had a negative impact on the adoption of at least four practice in this category. For the nutrient
management practices, individual operation (TYPE) and larger farm size (FSIZE) was linked to
being more likely to adopt at least four practices. Risk aversion (RISKB) unexpectedly had a
positive relation with NMP adoption. For pesticide management, the typical characteristics to
adopt at least four practices were producers who had heard of the Master Farmer Program for
sugarcane and owned individual, large operations (TYPE and FSIZE).
Finally, scenario four indicated the condition for being compliant with at least five
management practices per measure. The results showed that for erosion and sediment control
practices, TMSMP, representing the times met with extension service personnel or attending
educational programs sponsored by the extension service and AGRWQ, thinking agriculture
reduces the quality of water coming off farmland, both had an unexpected negatively influence
on the BMP adoption. No significant variables were determined for nutrient management
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practices. For pesticide management, there was a positive relation between HMFP and this
adoption.
5.2. Conclusions
The results obtained in this study provided us with the streamlined results in the study of
best management practice adoption in Louisiana sugarcane production. As discussed above, by
comparing the adoption rates of erosion and sediment control, pesticide management, and
nutrient management, it was concluded that remarkable progress has been achieved in BMPs
promotion thanks to the efforts made by personnel from state government and research institutes.
In 1999, 65 percent of the respondents had heard the term “best management practices”, among
whom 78 percent thought that the use of BMPs for sugarcane would improve the quality of water
compared to conventional production practices (Cardona, 1999). The current survey showed that
88 percent sugarcane producers responded that they had heard of the term and 91 percent of
those respondents think BMPs would improve the water quality compared to conventional
production practices. Meanwhile, producer’s awareness of the legislation and regulations relative
to water quality has also increased. According to the 1999 survey, 56 percent of the sugarcane
producers in Louisiana were not aware of the Coastal Nonpoint Pollution Control Program as
specified in the Coastal Zone Management Act, and 35 percent were unaware of water quality
regulation as specified in the Clean Water Act. In 2003 survey, the proportion decreased to 40
percent and 21 percent, respectively. It was found that even though more Louisiana sugarcane
producers were implementing more BMPs in production, their attitude toward environment has
not significantly improved. In 1999, the average NEP 46.08 indicated a neutral attitude toward
environmental issues adopted by sugarcane producers in Louisiana. In 2003, the score went
down to 45.61 percent, representing a comparatively stable ecological attitude. In 1999, only 38
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percent of sugarcane producers believed that agriculture had a negative impact on the quality of
water. In 2003, still more producers (51 percent) do not think that agriculture reduces the quality
of water coming off farmland.
It should be noted that although it did not always have the expected sign, HMFP was
significant in six of the seven multivariate probit models tested in this study. Seventy-four
percent of the producers responded that they had heard of the Master Farmer Program for
sugarcane, sponsored by the LSU AgCenter. Thirty-four percent of these producers indicated that
they had participated in the Master Farmer Program training curriculum (Table 4.8.).
Conclusions could be drawn that such educational and technical assistance programs as Master
Farmer Program have played an important role to promote BMPs adoption. According to the
survey responses, 76 percent of sugarcane producers responded that Louisiana Cooperative
Extension Service was the primary source of information about Best Management Practices
(Table 4.8). This is an indication the effectiveness of the extension programs.
FSIZE was significant in five of the multivariate models tested. The positive sign
indicated that BMPs were more likely to be implemented in large farms due to more sufficient
capital allocated for technology adoption. Therefore, to encourage the BMPs adoption of small
sized farms, cost-sharing programs may need to be designed and promoted.
TYPE was significant in three of the multivariate models tested. A positive relationship
between BMP adoption and an individual operation was coincided with the hypothesis that an
individual operation is more environmentally concerned and, therefore, more likely to adopt
BMPs. It should be pointed out that individual operations in the study were evenly distributed by
farm size, with one-third of the respondents farming less than 500 acres, one-third farming 5001,000 acres, and one-third farming over 1,000 acres.
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RISKB, indicating risk attitude as measured by facing the respondent with investing in a
specific farm venture, was also significant in three of the models tested. Both positive and
negative signs obtained suggested that some BMPs were believed to add risk to sugarcane
production while others were expected to lower the risk level.
Although BMP adoption has been significantly promoted, there were still some
management practices which yielded low adoption rates compared to other BMPs. In soil erosion
and sediment control practice, SSCP2, the use of either succession planting or fallow acreage
with a cover crop (such as wheat, soybeans or others) was adopted by 31 percent of the
sugarcane producers and SSCP5, and the use of vegetative field borders or filter strips around
fields and along ditches and streams by 37 percent of the sugarcane producers. For nutrient
management practices, injecting fertilizers into the soil or incorporate surface applications
(NMP3) was adopted by only 15 percent of the respondents. For pesticide management practices,
calibrating spray equipment before each use (PMP4) yielded a 41 percent adoption rate. Reasons
for not implementing the BMPs included concerns about the high cost of implementation and
whether the practice was applicable to their circumstances. Greater effort should be made to
lower the cost and ease of BMPs implementation.
5.3. Recommendations
Several recommendations are made based on the outcomes and conclusions of this study,
for the purpose of further promoting BMPs adoption in Louisiana sugarcane production sector:
1. Continue to utilize educational programs, such as Master Farmers Program, to promote
BMP adoption by Louisiana sugarcane producers.
2. Proper cost-share programs should be designed and conducted to encourage BMP
adoption by smaller farm sizes or non-individual operations.
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3. Technical assistance should be incorporated in educational programs provided by the
LSU AgCenter to improve the applicability of some BMPs.
4. Continue to rely on the Louisiana Cooperative Extension Service as primary source of
educational information.
5.4. Further Research Needs
The current study at hand is formed on the basis of the 1999 study in order to provide an
updated understanding on BMP adoption in Louisiana sugarcane production. The results
indicated that BMP adoption has been remarkably improved under expanded educational
programs. The same survey format and research procedure could be used at certain time intervals
in the future to conduct time series analysis. Survey techniques, such as panel survey could be
adopted in the future study to target the same producer’s BMP adoption over the time.
Other variables that may influence the BMP adoption could be evaluated in the study.
Such variables included location of the farm operation and labor availability. Alternative
approaches to analyzing the adoption patterns of the fifteen practices could provide further
understanding of adoption criteria. Meanwhile, logit models could be adopted to compare the
results with what was obtained using probit models. Last but not the least, this study did not
examine the value of economic incentives given to producers if certain BMPs were to be
implemented.
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APPENDIX A
CORRESPONDENCE SENT TO LOUISIANA SUGARCANE PRODUCERS
June 10, 2003
Dear Sugarcane Producer:
Recent environmental policy has focused on reducing nonpoint sources of water pollution.
Agriculture has been identified as a major source of nonpoint pollution from sediments,
nutrients, and pesticides. Federal and state agencies are currently developing programs designed
to monitor and reduce agricultural nonpoint source pollution.
Louisiana has proposed a strategy of 1) identifying appropriate agricultural management
practices that reduce nonpoint source pollution and 2) implementing voluntary adoption of these
recommended practices. The LSU AgCenter has addressed the first step by developing
recommendations for management practices of individual commodities produced in the state.
The enclosed survey is directed toward addressing the second step in this program for sugarcane.
The survey asks a series of questions concerning your sources of information on water quality
programs, current use of recommended practices, and your perception of their contribution to
improved water quality.
The information collected in this survey will give researchers and policy makers a better
understanding of the current level of practice adoption and reasons why practices have or have
not been adopted. This information can then be used in developing strategies to increase
adoption rates of economically feasible practices.
Your participation is vital in assuring that as many producers as possible are represented in this
study. The reliability of the results from this survey depend on the participation of individuals
such as you. All individual responses will be kept strictly confidential. No data on individual
responses will ever be reported.
Thank you, in advance, for your participation. Please return the survey in the enclosed return
envelope. If you have questions or comments, please feel free to contact me by telephone or
email. A summary of the results of the survey will be sent to all persons returning completed
surveys.
Sincerely,
Steven A. Henning
Associate Professor
tel: (225) 578-2718
e-mail: shenning@agctr.lsu.edu
enclosures : survey
return envelope
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June 27, 2003
Dear Sugarcane Producer:
I recently wrote to you asking for your participation in a survey on the voluntary adoption of best
management practices by Louisiana sugarcane producers. As of today, I have not received a
response from you.
If you have already completed and returned the survey, please accept my thanks and disregard
this letter. If you haven’t completed the survey yet, please use the enclosed form and return it at
your earliest convenience.
The information gathered from this survey will be used in a study of adoption rates of best
management practices recommended by the LSU AgCenter. The purpose of this study is to
better understand the current level of best management practice adoption and reasons why
practices have or have not been adopted. The survey asks a series of questions concerning your
sources of information on water quality programs, current use of recommended best management
practices, and your perception of their contribution to improved water quality. This information
can then be used in developing strategies that promote voluntary adoption of economically
feasible practices.
I am writing to you again because of the importance of each returned survey to the usefulness of
this study. The reliability of the survey results depends on your participation. All individual
responses will be kept strictly confidential. No data on individual responses will ever be
reported.
Thank you, in advance, for your participation. If you have questions or comments, please feel
free to contact me. A summary of the survey results will be sent to all persons returning
completed surveys.
Sincerely,
Steven A. Henning
Associate Professor
tel: (225) 578-2718
e-mail: shenning@agctr.lsu.edu
enclosures:

survey
return envelope
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Dear Sugarcane Producer:
I recently mailed to you a survey form requesting information about sugarcane
management practices. If you have already completed and returned the survey, please
accept my thanks and disregard this reminder.
If you have not responded, please do so today. It is extremely important that your survey
be completed and returned by you, so that the results of this study will be truly
representative.
If by some chance you did not receive the survey, or it has been misplaced, please call or email me and another will be sent to you immediately.
Sincerely,
Steven A. Henning
Associate Professor
(225) 578-2718
shenning@agctr.lsu.edu
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APPENDIX B
2003
LOUISIANA SUGARCANE PRODUCER SURVEY
BEST MANAGEMENT PRACTICE ADOPTION

Department of Agricultural Economics and Agribusiness
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This survey is being conducted by the Department of Agricultural Economics and Agribusiness
in the LSU AgCenter. The purpose of this survey is to collect information on the adoption of
practices designed to improve water quality by reducing nonpoint source pollution from
sediments, nutrients, and pesticides.
All individual responses will be kept strictly confidential. No data on individual responses will
ever be reported.
Your participation is vital in assuring as many producers as possible are represented in this study.
The reliability of the results from this survey depend on the participation of individuals such as
you.
Thank you, in advance, for your participation. A summary of the results of the survey will be
sent to all persons returning completed surveys.
Please return the completed survey (in the enclosed postage-paid envelope) to:
Dr. Steve Henning
Department of Agricultural Economics and Agribusiness
101 Agricultural Administration Building
Louisiana State University
Baton Rouge, LA 70803-5604
If you have any questions about the survey, please contact Dr. Henning at (225) 578-2718 or by
e-mail at shenning@agctr.lsu.edu.
For more information about the Department of Agricultural Economics & Agribusiness, go to
http://www.agecon.lsu.edu/.
For more information on the LSU AgCenter, go to http://www.agctr.lsu.edu/.
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Section I: WATER QUALITY LEGISLATION
Please check the option that best reflects your knowledge about legislation related to improving
water quality.
1.

Are you aware of the Coastal Nonpoint Pollution Control Program as specified in the
Coastal Zone Management Act?
______ yes
______ no (if no, skip questions 2 and 3)

2.

What is your primary source of information about the Coastal Nonpoint Pollution Control
Program? (check one)
______ Louisiana Cooperative Extension Service
______ media: tv, radio, magazines, or internet
______ other farmers, friends, relatives or neighbors
______ farm organizations (Farm Bureau, etc.)
______ government agencies (NRCS, DNR, DEQ, etc.)

3.

Have you modified your agricultural management practices as a result of your
understanding of the Coastal Nonpoint Pollution Control Program?
______ yes
______ no

4.

Are you aware of efforts to control nonpoint sources of water pollution through the Clean
Water Act?
______ yes
______ no (if no, skip questions 5 and 6)

5.

What is your primary source of information about the Clean Water Act? (check one)
______ Louisiana Cooperative Extension Service
______ media: tv, radio, magazines, or internet
______ other farmers, friends, relatives or neighbors
______ farm organizations (Farm Bureau, etc.)
______ government agencies (NRCS, DNR, DEQ, etc.)

6.

Have you modified your agricultural management practices as a result of your
understanding of the Clean Water Act?
______ yes
______ no
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Section II: AGRICULTURAL BEST MANAGEMENT PRACTICES
Please check the option that best reflects your knowledge of Best Management Practices in
agriculture.
1.

Have you ever heard the term Best Management Practices (BMPs)?
______ yes
______ no (if no, skip questions 2 and 3)

2.

Do you think that the use of Best Management Practices for sugarcane would improve the
quality of water compared to conventional production practices?
______ yes
______ no

3.

What is your primary source of information about Best Management Practices? (check
one)
______ Louisiana Cooperative Extension Service
______ media: tv, radio, magazines, or internet
______ other farmers, friends, relatives or neighbors
______ farm organizations (Farm Bureau, etc.)
______ government agencies (NRCS, DNR, DEQ, etc.)

4.

During the last year, how many times did you meet with extension service personnel or
attend educational programs sponsored by the extension service?
______ times

5.

During the last year, how many times did you attend grower meetings?
______ times

6.

Have you heard of the Master Farmer Program for sugarcane, sponsored by the LSU
AgCenter?
______ yes
______ no

7.

Have you participated in the Master Farmer Program training curriculum?
______ yes
______ no
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8.

Have you modified your agricultural management practices as a result of the Master
Farmer Program?
______ yes
______ no

9.

Do you think agriculture reduces the quality of water coming off farmland?
______ yes
______ no

10.

What do you consider your primary motivation for voluntarily adopting best management
practices? (check one)
______ improved productivity/profitability of farm operation
______ improved area water quality
______ to avoid regulated (mandated) management practices
______ to conserve soil resources
______ other (please list)
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Section III: IMPLEMENTATION OF BEST MANAGEMENT PRACTICES
1

In this section we would like you to indicate whether you currently implement any of these practices. If you do implement them, please
place an X under the YES heading. If you have not implemented a practice, please place an X in the column under the heading NO that
best approximates the reason.
YES
Agricultural Practice

NO
(Please check the primary reason for not adopting this practice)
Seriously
Need more
considering it information

Do you use any of the following practices to control
runoff: land smoothing, precision leveling, and/or
row arrangement?
Do you use either succession planting or fallow
acreage with a cover crop (such as wheat, soybeans
or others)?
Do you delay stubble breakout until after April 1?
Do you use drop pipes or other grade stabilization
structures to reduce erosion?
Do you use vegetative field borders or filter strips
around fields and along ditches and streams?
Do you determine fertilizer applications based on
soil testing and expected yields?
Do you use any of the following fertilization
practices: split application of nutrients, banded
application, slow-release fertilizers?
Do you inject fertilizers into the soil or incorporate
surface applications?
Do you time nitrogen applications to minimize
leaching and runoff losses?
Do you utilize alternate sources of nutrients
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Implementation Risk of yield loss
too high
cost too high

Never
heard of it

Not
applicable

(manure, cover crops, sludge, or any other organic
matter)?
Do you base chemical applications (insecticides,
herbicides) on economic thresholds as determined
by
field scouting?
Do you select pest-resistant sugarcane varieties to
reduce insecticide use?
Do you use a containment facility for mixing,
loading and storage of farm chemicals?
Do you calibrate spray equipment before each use?
Do you use any of the following for precision
application of chemicals: computer sensing to
control flow
rates, radar speed determination, and/or electrostatic
applicators?
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2.

For each of the following agricultural practices, please give a score from 0 to 10 according to your
perception of their contribution to improved water quality (A score of 0 meaning no contribution
and a score of 10 meaning maximum contribution. More than one practice may have the same
score)

Agricultural Practice

Score (0 to 10)

Land smoothing, precision leveling, and/or row arrangement.
Succession planting or fallow acreage with a cover crop
(such as wheat, soybeans or others).
Delay stubble breakout until after April 1.
Drop pipes or other grade stabilization structures to reduce erosion.
Vegetative field borders or filter strips around fields and along ditches
and streams.
Determine fertilizer applications based on soil testing and expected
yields.
Any of the following fertilization practices: split application of nutrients,
banded application, slow-release fertilizers.
Inject fertilizers into the soil or incorporate surface applications.
Time nitrogen applications to minimize leaching and runoff losses.
Use alternate sources of nutrients (manure, cover crops, sludge, or any
other organic matter).
Base chemical applications (insecticides, herbicides) on economic
thresholds as determined by field scouting.
Pest-resistant sugarcane varieties.
A containment facility for mixing, loading and storing farm chemicals.
Calibrate spray equipment before each use.
Precision application of chemicals using computer sensing to control flow
rates, radar speed determination, and/or electrostatic applicators.
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3. Have you ever cost-shared any of the following agricultural practices? If your answer is
yes, please indicate your percent contribution.
Agricultural Practice

Yes

No

Your %
contribution

Land smoothing, precision leveling, and/or row arrangement.
Drop pipes or other grade stabilization structures to reduce
erosion.
Use alternate sources of nutrients (manure, cover crops,
sludge, or any other organic matter).
A containment facility for mixing, loading and storing farm
chemicals.

Section IV: YOUR FARMING DECISIONS AND RISK
In question 1, please place an X anywhere along the line to indicate how you perceive
yourself when making decisions that imply risk (Close to risk averse will indicate that you
avoid risky decisions. On the other hand, close to risk taker will indicate that you seek out
risky decisions).
1.

When making farm management decisions you consider yourself
Risk Averse [-----!-----!-----!-----!-----!-----!-----!-----!-----!-----] Risk Taker

2.

If you have $100,000 for investment in a specific farm venture, will you invest it if:
(check one)
______You have a 95% chance to recover it, plus a 10 % net profit.
______You have a 70% chance to recover it, plus a 30 % net profit.
______You have a 50% chance to recover it, plus a 40 % net profit.
______You have a 30% chance to recover it, plus a 50 % net profit.
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Section V: ENVIRONMENTAL ATTITUDE
Listed below are statements about the relationship between humans and the environment. For
each one, please indicate (by marking the appropriate column) whether you STRONGLY
AGREE (SA), MILDLY AGREE (MA), are UNSURE (U), MILDLY DISAGREE (MD) or
STRONGLY DISAGREE (SD) with it.
SA
1

We are approaching the limit of the number of people the
earth can support.

2

Humans have the right to modify the natural environment to
suit their needs.

3

When humans interfere with nature it often produces
disastrous consequences.

4

Human ingenuity will ensure that we do NOT make the earth
unlivable.

5

Humans are severely abusing the environment.

6

The earth has plenty of natural resources if we just learn how
to develop them.

7

Plants and animals have as much right as humans to exist.

8

The balance of nature is strong enough to cope with the
impacts of modern industrial nations.

9

Despite our special abilities humans are still subject to the
laws of nature.

10

The so called Aecological crisis@ facing humankind has been
greatly exaggerated.

11

The earth is like a spaceship with very limited room and
resources.

12

Humans were meant to rule over the rest of nature.

13

The balance of nature is very delicate and easily upset.

14

Humans will eventually learn enough about how nature
works to be able to control it.

15

If things continue on their present course, we will soon
experience a major ecological catastrophe.
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MA

U

MD

SD

Section VI: INFORMATION ABOUT YOUR FARM
Please provide general information about your farm, by answering in the spaces provided.
1.

Please indicate the parish where the majority of your farm operation is located.
________________________ Parish

2.

For your farm operation, please indicate the current number of owned and leased
acres:
OWNED
LEASED
Sugarcane _________ acres
Sugarcane _________ acres
Fallow land _________ acres
Fallow land _________ acres
Other crops _________ acres
Other crops _________ acres
Cattle _________ acres
Cattle _________ acres
TOTAL _________ acres
TOTAL _________ acres

3.

Is this farm an: (check one)
_________ individual operation
_________ partnership

__________ family corporation
__________ non-family corporation

4.

Do you plan to pass this farming operation on to a member of your family?
_______ yes
_______ no

5.

Do you estimate your farm debt level to be more than 40% of the total estimated value
of your farm business?
_______ yes
_______ no

Section VII. SOCIOECONOMIC INFORMATION
In this section we would like to learn about the characteristics of sugarcane producers in
Louisiana. Again, all the answers will remain strictly confidential.
1.

What is your present age?
__________ years

2.

How long have you been a farm operator?
__________ years
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3.

What is your sex?
_______ female
_______ male

4.

What is the highest level of education you have completed?
_______ grade school
_______ high school or equivalent
_______ trade or technical school
_______ college (bachelor=s degree)
_______ graduate or professional school

5.

What was your total gross household income (from farm and nonfarm sources) for
2002?
_______ $0 - $124,999
_______ $125,000 - $249,999
_______ $250,000 - $374,999
_______ $375,000 - $499,999
_______ $500,000 - $999,999
_______ $1,000,000 or more

6.

Approximately what percent of your total gross household income is from farming?
_______ percent

Section VIII: COMMENTS
If you have any additional comments about water quality, nonpoint sources of pollution,
and/or Best Management Practices in the production of sugarcane, please indicate them in the
space provided or add additional paper if needed.
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APPENDIX C
CORRELATION MATRIX
ACZMA
ACWA
HBMP
TMSMP

ACZMA
1.00000
.50812
.36092
.17754

ACWA
.50812
1.00000
.38803
.14766

HBMP
.36092
.38803
1.00000
.19994

TMSMP
.17754
.14766
.19994
1.00000

TMSAM
.03339
-.02736
.17283
.71660

HMFP
.26839
.22708
.31285
.25866

PMFP
.41630
.29890
.21985
.25938

AGRWQ
.00636
.18732
.04811
.03151

TMSAM
HMFP
PMFP
AGRWQ

.03339
.26839
.41630
.00636

-.02736
.22708
.29890
.18732

.17283
.31285
.21985
.04811

.71660
.25866
.25938
.03151

1.00000
.20442
.05719
-.01432

.20442
1.00000
.39377
.13700

.05719
.39377
1.00000
.10173

-.01432
.13700
.10173
1.00000

SHARE
SPRISK
RISKB
NEPS
FSIZE
TENURE
TYPE
PASS

ACZMA
.10246
.09024
.07346
-.18551
.11280
-.00228
.04817
.11929

ACWA
.04032
.02919
.10022
-.09213
.12041
.05901
-.01666
.02249

HBMP
.09319
.02353
.08806
-.11952
.13445
.04944
-.07612
.00905

TMSMP
.02862
.04263
-.02148
-.09052
.19195
-.07782
-.04471
.17535

TMSAM
.00560
.07005
-.04260
.07224
.05884
-.13799
.03181
.12092

HMFP
.18007
.11971
.01665
-.15639
.22927
-.00205
-.05046
.00739

PMFP
.10588
.06388
.06890
-.13493
.14874
.08159
.02622
-.01111

AGRWQ
-.08217
.01627
-.04039
.06789
.05375
-.09100
.01466
-.11453

SHARE
SPRISK
RISKB
NEPS
FSIZE
TENURE
TYPE
PASS

SHARE
1.00000
.01433
.05830
-.04944
.19913
.15283
-.11371
-.04705

SPRISK
.01433
1.00000
.15639
-.12070
.05281
.06825
-.12879
-.03615

RISKB
.05830
.15639
1.00000
-.09271
-.02842
-.02954
-.02671
.01376

NEPS
-.04944
-.12070
-.09271
1.00000
-.12328
.03131
.13894
-.04044

FSIZE
.19913
.05281
-.02842
-.12328
1.00000
-.03594
-.36583
.07504

TENURE
.15283
.06825
-.02954
.03131
-.03594
1.00000
-.07200
.00455

TYPE
-.11371
-.12879
-.02671
.13894
-.36583
-.07200
1.00000
-.08901

PASS
-.04705
-.03615
.01376
-.04044
.07504
.00455
-.08901
1.00000

DEBT
AGE
EXP
SEX
EDU
INC
PERCENT

ACZMA
.02381
.00847
.06188
-.05880
.19405
.14857
.01438

ACWA
-.03500
-.05339
-.04123
-.03748
.13925
.15415
-.06654

HBMP
-.06617
-.18393
-.16388
-.02522
.18490
.02380
.09053

TMSMP
.00260
-.09588
-.06771
-.31840
.26224
.04274
-.12746

TMSAM
.03221
-.15621
-.09367
-.12716
.19522
.02592
-.18048

HMFP
-.01503
-.13602
-.07032
-.04383
.14846
.10797
.10977

PMFP
-.03987
.04137
.01402
-.09897
.22270
.13759
.06574

AGRWQ
-.08969
-.00212
-.07145
-.07254
.07997
-.12185
-.08567

DEBT
AGE
EXP
SEX
EDU
INC
PERCENT

SHARE
-.12783
.10781
.10361
-.04789
.03501
.05607
.13251

SPRISK
.06949
-.14520
-.04254
-.11951
.09236
.05427
-.07470

RISKB
-.03706
.00396
.03061
-.02293
.08518
-.07873
-.01159

NEPS
.08876
-.01922
-.02167
.11377
-.22152
-.17108
-.09088

FSIZE
-.07713
-.01621
.01341
.00415
.22769
.17354
.06571

TENURE
.14422
-.15937
-.09151
-.03827
-.19968
.07698
.24032

TYPE
.13183
-.05651
-.07049
-.10367
-.11305
.17688
-.19263

PASS
.03728
-.02995
.03236
-.04965
-.08103
.01575
.04899

DEBT
AGE
EXP
SEX
EDU
INC
PERCENT

DEBT
1.00000
.01239
.00807
-.08308
-.12780
.14012
-.07768

AGE
.01239
1.00000
.78590
.06594
.04960
.03233
-.01974

EXP
.00807
.78590
1.00000
.09939
-.07471
.06851
.12084

SEX
-.08308
.06594
.09939
1.00000
-.09897
.06072
.10117

EDU
-.12780
.04960
-.07471
-.09897
1.00000
.04922
-.20429

INC
.14012
.03233
.06851
.06072
.04922
1.00000
.05016

PERCENT
-.07768
-.01974
.12084
.10117
-.20429
.05016
1.00000
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